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HOLADIN 


An Extract of the Entire Pancreas Gland 


Holadin has long proved a definite resource 
in pancreatic disorders, diseases associated 
therewith. Holadin is put up in powder in 
1 oz. and % oz. vials, no ‘“‘directions;”’ as 
commonly prescribed, the pharmacist may 
readily attach the usual prescription label. 


FAIRCHILD BROS. & FOSTER 


New York 


Holadin is also put up in capsules of 3 and 5 grains each. 


























URING the summer months out- 
door activities cause many minor 
injuries requiring first aid treatment. 
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before marketing. 


HYNSON, WESTCOTT & DUNNING, 


A Mercurochrome display now will 
suggest the need of an extra supply for 
first aid kits or camp medicine chests. 
of the 


seasonal need of other first aid supplies. 


It will also be a reminder 


An attractive display card will be 


sent to druggists on request. 
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THE AMERICAN PHARMACEUTICAL ASSOCIATION EXHIBIT AT THE 
MEETING OF THE CATHOLIC HOSPITAL ASSOCIATION, BUFFALO, 
N. Y., JUNE 13 to 17, 1938. 
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The ASsOcIATION had the assistance of Dean A. B. Lemon, Professor Freeman 
and several students of the School of Pharmacy, University of Buffalo, and of the 
Hospital Pharmacists’ Association of Western New York, with the following mem- 
bers in Buffalo: Mabel C. Starr, President, Millard Fillmore Hospital; Sister M. 
Emily, Emergency Hospital; Sister M. Vincent, Sister's Hospital; Marie Vastola, 
Buffalo General Hospital; Ethel I. Woodward, Children’s Hospital; Magdalene 
T. Schnabel, Deaconess Hospital; Fina Accardi, Buffalo City Hospital; John Dixson, 
Buffalo General Hospital; Clyde Ritter, U. S. Marine Hospital and Mr. Wilfrid J. 
Bedworth, Buffalo City Hospital, who took turns in attending the exhibit. 

Each hospital represented contributed to the exhibit: the Sister’s Hospital 
contributed a display of pill and capsule coating, included in which was a coating 
machine developed by Sister M. Edith while she was pharmacist at this hospital. 
This machine was made by her from a discarded victrola, a deep metal bowl re- 
placing the record disc. As the bowl rotates, the pills or capsules are sprayed with 
the coating. A display donated by the U. S. Marine Hospital showed the manu- 
facture of ointments in large quantities. Included in this display was an electri- 
cally driven ointment mill, a home-made piece of apparatus also. 

Professor Freeman’s contribution to the exhibit was the development of the 
idea of codperation by hospitals, through their pharmacists, with their physicians 
by showing the value of medication with U. S. P. and N. F. items. 

Other displays included the manufacture of ampuls, the manufacture of paren- 
teral solutions in large quantities and varieties and the possibilities for the saving of 
money and resulting fresh and known quality products by having the hospital phar- 
macist do as much of his own manufacturing as is ethically possible. Each of the 
displays contributed were valuable and interesting. 
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JOHN GRANVILLE GODDING.* 


John Granville Godding was born in Gardiner, Me., March 28, 1853, the son of 
Nathaniel and Rachel H. Godding. His early education was received in the public 
schools of Gardiner and Brandon, Vt. Asa youth he entered the drug business of 
an uncle in Brandon, and later with A. W. Higgins in Rutland, Vt. 

In 1871 he entered the Massachusetts College of Pharmacy, and worked in the 
drug store of Edward S. Kelley while attending college. He graduated in 1874, re- 
ceiving the degree of Ph.G. He remained with Mr. Kelley a year or more after 
graduation. During this period he became well acquainted with S. A. D. Sheppard, 
who had been a classmate at college, and was persuaded by him to join the 
A. Pu. A. in 1875. 

He then went to Philadelphia and clerked for one year in the drug store of 
Henry A. Borell. Returning to Boston in 1879 he entered the employ of Levi 
Tower, at Clarendon and Boylston Streets, near Copley Square, with whom he later 
entered partnership. 

In 1880 he was married to Adelaide M. Smith, of Epping, N. H. They had 
one child, who died in early years. 

In 1884 Godding and Tower opened a drug store under the name of J. G. 
Godding & Co., at the corner of Darmouth and Newberry Sts., in the then new, and 
later, exclusive Back Bay district of Boston. 

In 1899 Mr. Tower retired and Mr. Godding became the sole owner, and con- 
tinued his high-grade pharmacy at the same location until his death in 1929. 
The store is now owned by Mrs. Godding and managed by Dr. Lyman W. Griffin. 

Mr. Godding was a professional pharmacist of the old school and was held in 
high regard by the profession and laity, who had great confidence in his judgment. 

In 1886 he was elected a member of the Board of Trustees of the Massachusetts 
College, serving continuously until the time of his death, in 1929; he also served as 
Treasurer for forty years. 

He became a leader in pharmaceutical affairs in Massachusetts and the rest 





* We are indebted to Dr. Heber W. Youngken for assistance in preparing this copy. 
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of New England. He was a faithful member of many pharmaceutical organizations 
and of several Masonic bodies including the Revere Lodge of Boston, of which he 
became Past Master, and the De Molay Commandery. 

As President of the A. Pu. A., he presided over its Denver meeting in 1912, 
and also served as a member of the Section on Historical Pharmacy. He was 
also a member of the Massachusetts State Pharmaceutical Association, the Boston 
Association of Retail Druggists, the N. A. R. D., the Boston Druggists’ Association, 
the Boston Chamber of Commerce and Middlesex Club. 

In 1924, on the fiftieth anniversary of his graduation, the Massachusetts Col 
lege of Pharmacy conferred upon him the honorary degree of Doctor of Pharmacy, 
in appreciation of his long and helpful service. His work was always unselfish and 
for the good of the cause. 

Mr. Godding’s genial personality, humility and fine character endeared him to 
all with whom he was associated. His keen interest in the A. Pu. A. was attested 
by his regularity in attendance at its annual meetings, and he was usually accom 
panied by Mrs. Godding who was also a member and was for several years Chairman 
of the Women’s Section of the A. Pu. A. 

His demise on April 7, 1929, was untimely and tragic. Detecting gas 
fumes, he went to the cellar of his home in Newton, Mass., to investigate the cause, 
was overcome and quickly expired. Mrs. Godding also suffered from the effects 
of the gas, but was rushed to the hospital in time to save her life. 

Mrs. Godding still continues her interest in the A. Pu. A., and attends the meet- 
ings whenever possible. She is now furnishing a room in the AMERICAN INSTITUTI 
OF PHARMACY, in Washington, D. C., as a memorial to Dr. Godding. 


EXAMINATION OF PHARMACISTS FOR THE MEDICAL 
ADMINISTRATIVE CORPS, REGULAR ARMY. 


The War Department has announced an examination November 14-18, 1938, 
to qualify candidates for appointment as Second Lieutenant in the Medical Ad 
ministrative Corps, Regular Army, to fill the nine existing vacancies. 

Appointments will be made from pharmacists, male citizens of the United 
States, between the ages of 21 and 32 years, who are graduates of recognized schools 
or colleges of pharmacy, that is, schools or colleges approved by the American 
Association of Colleges of Pharmacy, requiring four years of instruction for gradua 
tion and legally authorized to confer the degree of Bachelor of Science in Pharmacy 

Examination for appointment includes physical, a written examination in 
Practice of Pharmacy, Pharmaceutical Chemistry, Pharmacognosy, Pharmacology 
and Bacteriology, Hygiene and Sanitation, and an estimate of the candidate's 
adaptability for military service. 

Examining boards will be convened at convenient locations throughout the 
continental limits of the United States for the examination of candidates authorized 
by the War Department to appear before them. Full information and application 
blanks will be furnished upon request by The Adjutant General, War Department, 
Washington, D. C. 

Applications will not be considered after October 29, 1938. 














EDITORIAL 


E. G. EBERLE, EDITOR 2215 Constitution Ave., WASHINGTON, D. C. 


GIFTS TO THE ASSOCIATION. 

6 Saas FINAL settlement of the estate of the late Franklin M. Apple, serves to 

remind us that two of its devoted members, Albert E. Ebert and Mr. Apple, 
made the AMERICAN PHARMACEUTICAL ASSOCIATION the residual legatee of their 
estates. Other members, friends and organizations have been generous in their 
gifts to the AssocIATION for the benefit of Pharmacy, especially since the Head- 
quarters Building movement was undertaken. The most recent of such gifts is in 
memory of Mr. Godding, a strong supporter of the AssocrIATION, and emphasizes 
the opportunity now offered to establish appropriate memorials and at the same 
time serve a very useful purpose. The purposes to which such gifts, either small 
or large, and as memorials or otherwise, can be applied, cover a wide range and full 
information about them is available to anyone who may be interested.—-E. F. K. 


ADVISORY COMMITTEE ON TRAFFIC IN OPIUM AND OTHER 
DANGEROUS DRUGS OF THE LEAGUE OF NATIONS. 


5 lus BUREAU OF NARCOTICS of the U. S. Treasury Department has re- 

cently released copies of the Draft Report to the Council of the League on the 
Work of the Twenty-Third Session of the Advisory Committee held at Geneva, 
Switzerland, from May 16 to June 25, 1938. Mr. Stuart J. Fuller, of the 
Department of State, and Mr. H. J. Anslinger, Commissioner of Narcotics, repre- 
sented the United States on the Advisory Committee which meets annually and 
reports to the Council of the League. 

The Committee examined the questions on its agenda: 


[. Examination of Annual Reports for 1936 (numbering 145; 51 from sovereign 
states and 94 relating to various territories). 

Il. The Opium Conventions. 

I11. Illicit Traffic. 

IV. Situation in the Far East. 

V Miscellaneous. 


Concentrating its attention on the illicit traffic and clandestine manufacture 
and the situation of the Far East, which gives rise to continued auxiety.”’ 

Under the first subject, “Information communicated to the Committee by the 
representative of the United States of America pointed to an appreciable reduction 
in the number of addicts in that country since the last inquiry made ten years pre- 
viously when the number of addicts had been estimated at 1 per 1000 inhabi- 
tants. The new inquiry had covered fifteen states with a view to obtaining data as 
to geographical distribution and it had been much more extensive and complete 
than the previous inquiry. Names of addicts had been obtained not only from the 
Narcotics Bureau but also from city police and state police, from detectives at- 
tached to stores, from hospitals, sanatoria and other services. The authorities 
considered that as close and accurate an estimate as possible had been made of the 
number of addicts who were not patients undergoing treatment. Six states had 
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already furnished complete statistics, which showed an average of two addicts per 
10,000 inhabitants. According to further reports since received the proportion 
probably varied between two and three addicts per 10,000 inhabitants. These 
figures represent a considerable decrease in comparison with the estimate formed 
as a result of the last inquiry of one per 1000. This percentage would give a total 
of about 35,000 addicts in the United States and certainly not more than 50,000. 
The Committee expressed its keen appreciation of the results achieved by the 
American authorities.’”” The representative of Canada had, in giving evidence 
recently before a Parliamentary Committee, expressed the view that drug addiction 
in Canada had decreased by about 30 per cent. 

Under item three, the following are among the general observations in regard 
to illicit traffic in 1937: ‘There is evidence of changes in the illicit traffic in regard 
to its sources and channels and also as regards the drugs available to or preferred 
by the addict. Although there are signs of decrease in the volume of illicit traffic 
in certain parts of the world, notably the United States of America and Canada, 
there are unfortunately no definite signs of an abatement of the traffic elsewhere. 
... As to the illicit traffic in narcotic drugs, heroin appears to become more and 
more the favorite drug of addiction. Cocaine seems to have lost a great many of 
its markets. ... The Advisory Committee is receiving, with few exceptions, the 
whole-hearted codperation of Governments with the result that its information, 
which is the necessary basis for success in its work, is becoming more and more 
complete.” 

Under the fourth item, the representative of the United States made a com- 
prehensive and forceful statement and concluded by declaring, ‘‘that the situation 
in the parts of China under control of the Chinese National Government con- 
tinued to give evidence of sincere efforts with encouraging results. The situation 
in Macao continued to call for explanation. Finally, the situation in the parts of 
China under Japanese Control was worse than ever and again caused the entire 
world serious apprehension.”’ 

The only subject considered under the fifth item, Miscellaneous, was Informa- 
tion on the Work of the Narcotic Farms in the United States, which covered (1) 
studies on the nature and treatment of addiction at the U. 5S. Public Health Service 
Hospitals at Lexington, Ky., formerly known as the Narcotic Farm and in a similar 
hospital with 1000 beds now being installed at Fort Worth, Texas, including re- 
searches with a view to finding a substitute for morphine possessing its therapeutic 
properties but not addiction liability and (2) efforts to distinguish between the 
addicts for whom treatment might be beneficial and those who should be evacuated 
to prisons and the rehabilitation of the former by isolating them. The information 
showed that the Lexington hospital has served the purpose for which it was established. 

The chairman thanked the representative of the United States for his striking 
statement relating to the treatment of addicts in his country. He proposed that 
the statement should be issued as a separate document so that it might be widely 
used by the circles interested. 

This Draft Report furnished interesting and encouraging information to any- 
one concerned with the problem of narcotics and other dangerous drugs and the 
pharmacists of the United States may take great satisfaction in the position taken 
by the representative of our country.—-E. F. K. 
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U.S. P. ANTI-ANEMIA PREPARATIONS ADVISORY BOARD. 


SECOND ANNOUNCEMENT OF THE U. S. P. ANTI-ANEMIA PREPARATIONS ADVISORY 
BOARD. 


LIMIT OF CONCENTRATION FOR INJECTABLE LIVER EXTRACTS. 


The Anti-Anemia Preparations Advisory Board of the United States Pharma- 
copeeia will not, for the present, assign to any preparations of injectable liver extract 
a strength greater than 15 units per cubic centimeter because of the possibility of 
loss of unknown factors of value in the treatment of patients with pernicious 
anemia during the concentration process. 


ACTION CONCERNING MIXTURES OF OTHER SUBSTANCES WITH LIVER EXTRACTS. 


Until evidence has been accumulated to show that substances combined with 
liver extract do not change its potency or cause deterioration, unitage will not be 
assigned to mixtures of liver extract with other substances. When a Pharma- 
copeeia preparation of liver or stomach is mixed with another preparation, the 
Board will not define the preparation as containing liver extract or stomach equiva- 
lent to a certain number of United States Pharmacopceia units, unless the potency 
of the final mixture as such has been established by appropriate clinical tests. 


CAUTION. 


It is desirable to establish by preliminary observations on patients with 
relatively high red blood cell counts, the approximate potency of any new product 
before making final observations on patients with lower levels of red blood cells, 
in order to determine the amount constituting a unit. 


ADDITIONAL PRODUCTS TO WHICH U. S. P. ANTI-ANEMIA UNIT VALUE HAS BEEN 
ASSIGNED. 
The following additional preparations have beeen assigned unitage by the 
Anti-Anemia Preparations Advisory Board: 


AMERICAN PARENTRASOL LABORATORIES, INC., Bridgeport, Connecticut 
g 


Liquor Hepatis Purificatus. Parenteral Solution of Liver. 
0.1 ce. equals 1 unit (injectable) 
ARMOUR AND ComPANy, Chicago, Illinois. 
Liquor Hepatis Purificatus. Parenteral Solution of Liver. 
0.25 cc. equals 1 unit (injectable). 
JuLtus BLACKMAN Corp., New York, N. Y. 
Extractum Hepatis. Dry Liver Extract. 
50 capsules (25 Gm.) equal 1 unit (oral). 
BUFFINGTON’S, INC., Worcester, Massachusetts. 
Liquor Hepatis Purificatus. Parenteral Solution of Liver. 


(a) 0.1 ce. equals 1 unit (injectable) 
(6) 0.2 cc. equals 1 unit (injectable). 
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Dirco LABORATORIES, INc., Detroit, Mich 
Liquor Hepatis Purificatus. Parenteral Solution of Liver. 
1 ce. equals 1 unit (injectable). 
Drrect SALES Company, Inc., Buffalo, New York. 
Liquor Hepatis Purificatus. Parenteral Solution of Liver. 
0.2 cc. equals 1 unit (injectable). 
ENpbo Propucts, Inc., New York City, N. Y. 
Extractum Hepatis. Dry Liver Extract. 
50 capsules (25 Gm.) equal 1 unit (oral) 
Liquor Hepatis Purificatus. Parenteral Solution of Liver. 
0.1 ce. equals 1 unit (injectable). 
Henry C. Hatst AND CoMPANY, Kansas City, Missouri. 
Liquor Hepatis Purificatus. Parenteral Solution of Liver. 
0.1 cc. equals 1 unit (injectable). 


Hoy, SALB AND CoMPANY, Indianapolis, Ind. 


1. Liquor Hepatis Purificatus. Parenteral Solution of Liver. 


(a) 0.1 cc. equals 1 unit (injectable) 
(b) 0.2 ce. equals 1 unit (injectable) 
(c) 0.4 cc. equals 1 unit (injectable). 
2. Extractum Hepatis. Dry Liver Extract. 
50 capsules (25 Gm.) equal 1 unit (oral). 
C. B. KENDALL Co., INc., Indianapolis, Ind 
Liquor Hepatis Purificatus. Parenteral Solution of Liver. 
0.1 cc. equals 1 unit (injectable). 
KREMERS-URBAN Co., Milwaukee, Wisconsin. 
Liquor Hepatis Purificatus. Parenteral Solution of Liver. 
0.1 ce. equals 1 unit (injectable). 
LAFAYETTE PHARMACAL, INc., La Fayette, Ind. 
Extractum Hepatis. Dry Liver Extract. 
50 capsules (25 Gm.) equal 1 unit (oral). 
Exvrt Litty AND Co., Indianapolis, Ind. 
Liquor Hepatis Purificatus. Parenteral Solution of Liver. 
0.5 cc. equals 1 unit (injectable). 


A. E. MALLARD, Detroit, Mich. 


1. Liquor Hepatis Purificatus. Parenteral Solution of Liver. 


(a) 0.1 cc. equals 1 unit (injectable) 
(b) 0.2 ce. equals 1 unit (injectable). 


2. Extractum Hepatis. Dry Liver Extract. 


50 capsules (25 Gm.) equal 1 unit (oral). 
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McNEIL LABORATORIES, Philadelphia, Pa. 
Liquor Hepatis Purificatus. Parenteral Solution of Liver. 
0.1 cc. equals 1 unit (injectable). 
THE NATIONAL DruG Company, Philadelphia, Pa. 
Extractum Hepatis. Dry Liver Extract. 
50 capsules (25 Gm.) equal 1 unit (oral). 
PRO-MEDICO LABORATORIES INCORPORATED, Brooklyn, N. Y. 
Liquor Hepatis Purificatus. Parenteral Solution of Liver. 


(a) 0.1 ce. equals 1 unit (injectable) 
(6) 0.2 cc. equals 1 unit (injectable) 
(c) 0.4 ce. equals 1 unit (injectable). 


RAYMER PHARMACAL Co., Philadelphia, Pa. 
1. Extractum Hepatis. Dry Liver Extract. 
50 capsules (25 Gm.) equals 1 unit (oral). 
2. Liquor Hepatis Purificatus. Parenteral Solution of Liver. 
0.2 cc. equals 1 unit (injectable). 
SHARP AND Doug, INc., Philadelphia, Pa. 
Extractum Hepatis. Dry Liver Extract. 
9 capsules (4.5 Gm.) equal 1 unit (oral). 
E. R. SQUIBB AND Sons, New Brunswick, N. J. 
Extractum Hepatis. Dry Liver Extract. 
9 capsules (4.5 Gm.) equal 1 unit (oral). 
THE STANDARD CHEMICAL CoMPANY, INc., Des Moines, Iowa. 
Extractum Hepatis. Dry Liver Extract. 
50 capsules (25 Gm.) equal 1 unit (oral). 
UNITED STATES STANDARD Propucts Co., Woodworth, Wis 
Liquor Hepatis Purificatus. Parenteral Solution of Liver. 
0.4 ce. equals 1 unit (injectable). 
JoHN WYETH AND BROTHER, INC., Philadelphia, Pa. 
Liquor Hepatis Purificatus. Parenteral Solution of Liver. 


(a) 0.1 ce. equals 1 unit (injectable) 
(b) 0.2 cc. equals 1 unit (injectable). 


The Advisory Board will, as occasion arises, issue supplementary announcements either as 
a revaluation of the above products based upon new clinical data or to make a report upon new 
products which are submitted. 


U. S. P. ANTI-ANEMIA PREPARATIONS ADVISORY BOARD. 
August 1, 1938 











SCIENTIFIC SECTION 


BOARD OF REVIEW OF PAPERS.—Chairman, F. E. Bibbins; H. M. Burlage, W. G. Crockett 
E. V. Lynn, C. O. Lee, L. W. Rising, L. W. Rowe, Heber W. Youngken, Ralph E. Terry, 
Carl J. Kiemme. 


BIOCHEMISTRY OF MAY APPLE ROOT 
(PODOPHYLLUM PELTATUM) I.* 


BY ARNO VIEHOEVER AND HARRY MACK.** 


INTRODUCTION. 


The medical purgative properties of the creeping root of the May Apple, so 
prominent a plant in the spring, were known to the Indians before the settling of 
this country by the white race. The use of this plant has been recorded in literature 
well over one hundred years ago. While the edibility of the fruit has been generally 
accepted by the layman, and the leaves have been reported to contain various 
amounts of resin, the partof the plant used is restricted to the rhizome. The so-called 
“‘Mandrake pills’ contain considerable quantities of the resin of podophyllum. The 
drug has been recommended as a drastic purgative, as well as in diseases of the liver. 

On account of the drastic character of podophyllum and its resin, the drug 
has lost favor with some of the medical profession. No standard exists for its evalua- 
tion other than a minimum limit for the amount of alcohol-chloroform soluble 
material extracted in presence of acidulated water. This extract is a crude mixture. 

This study, a continuation of previous work (1, 2, 3), aims at the isolation of 
every ingredient and the determination of the physical, chemical and physiological 
properties of each one. 

The results should clarify our understanding of the composition of the drug, 
the mechanism of action of its constituents, and thus assist in improving their use- 
fulness as medicinal agents. 


I. THe Resin “PoODOPHYLLIN.” 


Occurrence.—In 1832, Hodgson (4) obtained a mixture of resinous substances by precipitat 
ing a concentrated alcoholic extract of the rhizome with water. Professor John King, in 1844, first 
described the material now known as the resin and affixed the term ‘‘resin of podophyllum’”’ to 
the mixture of substances. In 1846, Merrell presented the drug before the Eclectic medical pro- 
fession and gave it the name of podophyllin which it still bears to-day. There seems to be some 
evidence that the name was acceptable to the authors of the United States Dispensary as early as 
1833, but only upon the basis that the resin ‘‘should be found to be the purgative principle of the 
plant.”’ 

The amount of resin, as obtained by the U. S. P. method, may vary in amount (3-5%) 
depending upon the age of the plant, locality, time of year collected and storage. Russell (5) 
reports that the greatest percentage of resin was found in the early spring collected drug, which 
amount conformed with the pharmacopeceial requirements. He states, ‘the spring collected drug 
gathered just as the plants begin to show above the ground, and the late fall collected drug, are 
both worthy of consideration.’’ He notes further, that ‘“‘to secure the maximum amount of resin, 
the rhizome and the roots of the plant should be collected in the fall of the year after the aerial 





* Presented before the Scientific Section A. Pw. A., New York meeting, 1937. 
** Contribution from the Gross Laboratory of Biological and Biochemical Research, 
Philadelphia College of Pharmacy and Science. 
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part of the plant has died down. If the spring collection is attempted it should be done before the 
plant begins to send out aerial shoots.” 

Preparation (U. S. P. Method).—Exhaust with alcohol, by slow percolation, 1000 Gm. of 
finely powdered podophyllum; evaporate the percolate to thin syrup; pour syrup into 1000 cc. 
of H,0 containing 10 cc. of HCl, cooled below 10° C.; decant clear liquid from settled precipitate; 
wash preparation twice with two portions (each 1000 cc.) of cold distilled H,O; dry resin and 
powder. 

PROPERTIES. 


Physitcal.—Podophyllin, an amorphous powder, is colored light brown to greenish yellow, 
turning dark upon exposure to light or when heated above 25° C. Its slight peculiar taste is faintly 
bitter. It forms a slightly opalescent, and faintly acid (to litmus) solution with alcohol, is only 
partially soluble in chloroform and ether, and practically insoluble in cold water. It is soluble 
in normal solutions (T.S.) of potassium or sodium hydroxide, producing a deep yellow liquid which 
darkens on standing. Acids precipitate the resin again. 

Chemical——The complex composition of the resin makes it impossible to formulate its 
precise properties or to work out an adequate satisfactory method of chemical evaluation. Dohme 
and Kelly (6) state that the resinous products obtained by three different methods, upon analysis 
showed the following characteristics: 


TABLE I.—COMPOSITION OF PODOPHYLLIN. 











Chloroform Ether Resin. 
Method. Alc. Insol. Ash. Sol. Sol. P. Toxin. Loh. D. & K. 
I 0.45% 0.18% | 66% | 68.5% | 30.2% | 4% 5.0% | 
II | Com. sol. None 59% 64.2% 30.0% | 9% 5.5% 
1l | 0.475% | 0.3% | 68% 74.5% | 28.2% 15% 4.9% 
PHYSIOLOGICAL. 


External.—Podophyllin greatly irritates eyes and mucous membranes in general. Chiani 
(7) indicates that the symptoms of podophyllin poisoning are severe pains in the eyes, edema of 
the lids, chemosis, slight superficial capacity of the cornea myosis, hyperemia of the iris, de- 
creased visual power and paracentral scotoma. The Encyclopedia Britannica notes that the resin 
does not affect the unbroken skin but may be absorbed from a raw surface and will then cause 
purging. The skin of the face of one of the students, working with extracts of podophyllum, 
became severely inflamed. 

Internal.—According to the U. S. P. it is an active purgative, is used as the basis of several 
proprietary “‘liver pills,’’ and is administered in average doses of 0.01 Gm. ‘“‘It is both a secretory 
and an excretory cholagogue,’’ states the Encyclopedia Britannica, ‘‘and is used as an auxiliary 
to aloes.’’ In toxic doses it produces intense entiritis which may end in death. 

Lohmann (8) administered a nearly white resinous substance obtained by precipitation of 
the alcohol extract of podophyllum with water. Violent pains in the intestines and convulsions 
were produced in a sixteen-year-old boy with !/15. Gm. Much larger doses ('/«-'/: grain) could be 
given when the precipitation was effected with water acidulated with hydrochloric acid, or still 
more (1—2-grain doses) when the resin was precipitated by acidulated water containing 5% alum. 

Podwyssotski (9) recorded the following pharmacological data upon administering com- 
mercial podophyllin to cats. 

To a white cat (weight not given) was administered 0.06 Gm. orally or in water; after 5'/2 
hours this dose was followed alternately by vomiting of mucus and later by an evacuation of the 
intestines. Recovery resulted only after forty-eight hours. 

Another animal was given a 0.02-Gm. dose, which was followed six and one-half hours later 
by vomiting. No further symptoms were exhibited forty-eight hours after administration. 

Ludwig Disque (10) submits the following data. When 1% alcoholic solutions were injected 
subcutaneously into cats, or given in pill form by mouth, amounts equivalent to 0.01 Gm. pro- 
duced enteritis and gastritis, increased the secretion of mucus, vomiting and paralysis, followed by 
death in one or two days. With dogs 0.01 Gm. of pure podophyllin by mouth was uniformly cathar- 
tic; with frogs, however, 0.01 Gm. by mouth and subcutaneously produced no effect. 
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To offer a means for standardization of the gross constituents Munch (11) states, as a 
result of his experiments, that in general the human cathartic dose of podophyllin is considered to 
be 160 times the dose which is effective upon mice. The action of podophyllin was obtained after 
twelve to twenty-four hours and the cathartic dose for mice was about !/j9 of the human dose. In 
our own experiments, giving a male dog, weighing 4660 Gm., podophyllin 0.05 Gm., administered 
with 200 Gm. food, caused vomiting after 4'/, hours, and purgative action after 4 hours and 41 
minutes and 5 hours. Given a food containing 0.2 Gm. in 200 Gm. food one dog, tasting the resin, 
refused to eat the food 

Two facts are obvious: First, that the drug is essentially unfit for human consumption until 
it can be freed from its highly toxic, irritating principles and subsequent harmful reactions; 
second, that should the drug prove satisfactory, after refinement, for administration, an infalliblk 
method for regulating its medicinal use should be established 


Il. Tue Toxic “PoDOPHYLLOTOXIN.”’ 


Historical.—Podwyssotski (9) carried out the first important chemical research upon the 
constituents of the rhizome in 1880. While he was unable to verify the presence, previously re 
ported, of the alkaloid berberine, he obtained three substances. To the first, which he named 
podophyllotoxin, though not obtained in crystalline condition and melting at 93-95° C., he ascribed 
the laxative action 

Kuersten (12) who conducted, for his time, a very thorough research, succeeded in crystal 
lizing podephyllotoxin and gave it the empirical formula of C.;H».O, 2H.O. 

Preparation.—After drying the pulverized rhizome in a drying oven at a temperature not 
exceeding 70° C. approximately 5 Kg. were extracted in a large copper extractor for one hour with 
3 liters of petroleum ether. The liquor containing waxes, fatty acids, pigments and sterol-like 
constituents was set aside for further study 

Four successive chloroform extractions were then made for one-hour periods using thre: 
liters of liquid with each successive operation. (Upon testing the residual drug with more chloro 
form, a pale yellow coloration resulted and the liquor, upon evaporation, left a negligible quantity 
of residue.) 


1. AMORPHOUS PODOPHYLLOTOXIN 


The combined chloroform liquors were distilled to 1500 cc. and added slowly, with con 
tinuous agitation to five times their volume of anhydrous, alcohol-free diethyl ether. After sepa 
rating the precipitate (Podwyssotski; amorphous podophyllic acid) the combined chloroform, 
ether liquors were distilled to a volume of 500 cc. and added to twenty times their volume of px 
troleum ether. A yellow, amorphous, flocculent precipitate separated out which was partially 
purified by repeatedly dissolving in chloroform and precipitating with petroleum ether By 
the evaporation of the petroleum-ether chloroform liquors a fatty matter was obtained.) 

The substance, obtained after collection and drying of the precipitate, was not crystalline, 
nor obviously pure enough to determine other physical characteristics, as optical rotation, or to 
carry out combustion analyses. Further purification by the method advocated by previous 


workers, seemed unpromising 
2. CRYSTALLINE PODOPHYLLOTOXIN 


A sufficient quantity of the chloroform extract was evaporated to dryness. Approximately 
80.0 Gm. of the pulverized residue were extracted in three successive operations with 25 cc. of 
anhydrous boiling benzene under a reflux condenser 

The combined extracts were permitted to cool and the supernatant brown liquor was d« 
canted into a crystallizing dish from the yellow-brown residue of insolubles. This operation had 
to be repeated several times throughout the day. After standing ten days almost colorless crys 
tals were deposited from this crude benzene extract representing impure podophyllotoxin 

Physical.—While these crystals showed in definite crystalline outline they were laminated, 
more or less ovate and showed striking-polarizing properties (see Fig. 1). On further purification 
they showed marked polymorphism; namely, single prismatic crystals (see Fig. 2) growing greatly 
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Fig. 1.--Podophyllotoxin (X 35) (from impure Fig, 2.—-Podophyllotoxin (X 35) (from hot, di- 
benzene extract) lute solution in benzene) 


on standing, when recrystallized from dilute hot benzene solutions (using animal charcoal for 
decolorization and dense clusters or short needles (see Fig. 3), when recrystallized) 
from a hot concentrated solution in benzene 

The amorphous substance, obtained in 
the first method of preparation, softened at 
112° C., melted partially at 118° C. and 
completely at 130° C 

The pure crystals of podophyllotoxin 
showed a corrected melting point of 118° C. 
Che specific rotation from alcohol was: 


$£2°SS XK 0.3466 X& 100 
1 xX 1.504 


96.84° A. R. at 19° C 


Che podophyllotoxin was very soluble 
in absolute alcohol, chloroform, acetone and 
hot benzene; slightly soluble in cold benzene 
and very slightly soluble in water. A red- 
brown to orange coloration was imparted to 
the sulfuric-phosphoric acid test solution 
: + &) 





These findings agree well with those of Fig. 3.—Podophyllotoxin (X 40) (from hot, 
Dunstan and Henry (13) who reported a concentrated solution in benzene and crystal- 
melting point of 117° C. and a specific rota- lization upon cooling) 
tion of —94°48’ for the hydrated podophyllo- 
toxin, and a melting point of 157° and a specific rotation of —78°4’ for anhydrous 


podophyllotoxin 

Chemical.—While Dunstan and Henry (13) assigned the formula C,;H;,0.2H,0 to podo- 
phyllotoxin, Borsche and Nieman (14) and Spathe, Wessely and Kornfeld (15) established the 
empirical formula C»H2Os. As decomposition products they obtained benzene beta carboxylic, 
hydrastic, pyromellitic, trimethylgallic and podophyllomeronic acids as well as podophyllomerol. 
They suggested the following formulations: 
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To offer a means for standardization of the gross constituents Munch (11) states, as a 
result of his experiments, that in general the human cathartic dose of podophyllin is considered to 
be 160 times the dose which is effective upon mice. The action of podophyllin was obtained after 
twelve to twenty-four hours and the cathartic dose for mice was about !/j9), of the human dose. In 
our Own experiments, giving a male dog, weighing 4660 Gm., podophyllin 0.05 Gm., administered 
with 200 Gm. food, caused vomiting after 4'/, hours, and purgative action after 4 hours and 41 
minutes and 5 hours. Given a food containing 0.2 Gm. in 200 Gm. food one dog, tasting the resin, 
refused to eat the food. 

Two facts are obvious: First, that the drug is essentially unfit for human consumption until 
it can be freed from its highly toxic, irritating principles and subsequent harmful reactions; 
second, that should the drug prove satisfactory, after refinement, for administration, an infallibk 
method for regulating its medicinal use should be established 


II. Tue Toxic “PopOPHYLLOTOXIN.”’ 


Historical.—Podwyssotski (9) carried out the first important chemical research upon the 
constituents of the rhizome in 1880. While he was unable to verify the presence, previously re 
ported, of the alkaloid berberine, he obtained three substances. To the first, which he named 
podophyllotoxin, though not obtained in crystalline condition and melting at 93-95° C., he ascribed 
the laxative action 

Kuersten (12) who conducted, for his time, a very thorough research, succeeded in crystal 
lizing podephyllotoxin and gave it the empirical formula of C.3H».O, 2H,O. 

Preparation.—After drying the pulverized rhizome in a drying oven at a temperature not 
exceeding 70° C. approximately 5 Kg. were extracted in a large copper extractor for one hour with 
3 liters of petroleum ether. The liquor containing waxes, fatty acids, pigments and sterol-like 
constituents was set aside for further study 

Four successive chloroform extractions were then made for one-hour periods using thre« 
liters of liquid with each successive operation. (Upon testing the residual drug with more chloro 
form, a pale yellow coloration resulted and the liquor, upon evaporation, left a negligible quantity 
of residue.) 

1. AMORPHOUS PODOPHYLLOTOXIN 


The combined chloroform liquors were distilled to 1500 cc. and added slowly, with con 
tinuous agitation to five times their volume of anhydrous, alcohol-free diethyl ether. After sepa 
rating the precipitate (Podwyssotski; amorphous podophyllic acid) the combined chloroform, 
ether liquors were distilled to a volume of 590 cc. and added to twenty times their volume of px 
troleum ether. A yellow, amorphous, flocculent precipitate separated out which was partially 
purified by repeatedly dissolving in chloroform and precipitating with petroleum ether By 
the evaporation of the petroleum-ether chloroform liquors a fatty matter was obtained.) 

The substance, obtained after collection and drying of the precipitate, was not crystalline, 
nor obviously pure enough to determine other physical characteristics, as optical rotation, or to 
carry out combustion analyses. Further purification by the method advocated by previous 


workers, seemed unpromising 


) 


< CRYSTALLINE PODOPHYLLOTOXIN 


A sufficient quantity of the chloroform extract was evaporated to dryness. Approximately 
80.0 Gm. of the pulverized residue were extracted in three successive operations with 25 cc. of 
anhydrous boiling benzene under a reflux condenser 

The combined extracts were permitted to cool and the supernatant brown liquor was de 
canted into a crystallizing dish from the yellow-brown residue of insolubles. This operation had 
to be repeated several times throughout the day. After standing ten days almost colorless crys 
tals were deposited from this crude benzene extract representing impure podophyllotoxin. 

Physical.—While these crystals showed in definite crystalline outline they were laminated, 
more or less ovate and showed striking-polarizing properties (see Fig. 1). On further purification 
they showed marked polymorphism; namely, single prismatic crystals (see Fig. 2) growing greatly 
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Fig. 1 Podophyllotoxin (X 35) (from impure Fig, 2.—Podophyllotoxin (X* 35) (from hot, di- 
benzene extract) lute solution in benzene) 


on standing, when recrystallized from dilute hot benzene solutions (using animal charcoal for 
decolorization and dense clusters or short needles (see Fig. 3), when recrystallized) 
from a hot concentrated solution in benzene. 

[he amorphous substance, obtained in 
the first method of preparation, softened at 
112° C., melted partially at 118° C. and 
completely at 130° C 

The pure crystals of podophyllotoxin 
showed a corrected melting point of 118° C. 
rhe specific rotation from alcohol was: 


$£2°SS * 0.3466 *K 100 


1 X 1.504 


96.84° A. R. at 19° C 


Che podophyllotoxin was very soluble 
in absolute alcohol, chloroforni, acetone and 
hot benzene; slightly soluble in cold benzene 
and very slightly soluble in water. A red- 
brown to orange coloration was imparted to 
the sulfuric-phosphoric acid test solution 
l + 1) 





These findings agree well with those of Fig. 3.—Podophyllotoxin (X 40) (from hot, 
Dunstan and Henry (13) who reported a concentrated solution in benzene and crystal- 
melting point of 117° C. and a specific rota- lization upon cooling). 
tion of —94°48’ for the hydrated podophyllo- 
toxin, and a melting point of 157° and a specific rotation of —78°4’ for anhydrous 


podophyllotoxin 

Chemical.—While Dunstan and Henry (13) assigned the formula C,;H),0.2H,0 to podo- 
phyllotoxin, Borsche and Nieman (14) and Spathe, Wessely and Kornfeld (15) established the 
empirical formula C2H2O,s. As decomposition products they obtained benzene beta carboxylic, 
hydrastic, pyromellitic, trimethylgallic and podophyllomeronic acids as well as podophyllomerol. 
They suggested the following formulations: 
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Borsche and Nieman Formulation for Podophyllotoxin. 
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Spathe, Wessely and Kornfeld Formulation for Podophyllotoxin. 


When podophyliotoxin was oxidized with nitric acid, oxalic acid was the principal product; 
when fused with fixed alkalies, orcinol and acetic acid were formed. It contains two methoxyl 
groups, but no hydoxyl group. 

A red-brown to orange coloration was produced by pure crystalline podophyllotoxin, and 
a yellow color by impure amorphous podophyllotoxin, when treated with a mixture of equal parts 
of concentrated sulfuric and phosphoric acids. 

Upon alkaline hydrolysis two crystalline products, picropodophyllin and podophyllic acid, 
are formed, which will be discussed below. 

Physiological —Podwyssotski (9) attributed the laxative action of the drug solely to podo- 
phyllotoxin. He admits that it acts strongest, and is intensively toxic in the crystalline modifica- 
tion to dogs and cats—0.005 Gm. subcutaneously injected, killed a cat without fail. Upon sub 
cutaneous injection the following symptoms were observed by him in dogs: 


1. Effects on the nervous system become obvious very soon (1!/,;-2 hours) after injection 
with disturbances of coérdination in posterior extremities. Animals, in walking, throw hind legs 
awkwardly and in confusion together, falling down easily. 

2. Rapidly increasing weakness becomes noticeable, not always standing in direct relation 
to the violence of the gastro-intestinal symptoms. 

3. Respiration becomes greatly increased. 

4. The temperature is greatly lowered. 

5. Before termination of life: several times violent colonic cramps have been observed. 

6. Death occurs in comatous state. 


Dissection immediately after death shows: 


(a) The heart still beats, 
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(6) The mucous membrane of the stomach is almost completely reddened in obvious red 
spots, very moist and moderately swollen. 

(c) The intestines are mostly strongly contracted. 

(d) The mucous membrane of the intestine is, as a rule, less hyperemic than that of the 
stomach, but very succulent in its entire length covered with mucus and thrown-off epithelium. 

(e) In dogs occurred several times small losses of substance in the ilium. 

(f) The liver is markedly small and squashed, very dark and full of blood. 

(g) The gall-bladder is frequently overfilled. 


TABLE II.—EFFEctT OF SUBCUTANEOUS ADMINISTRATION OF AMORPHOUS PODOPHYLLOTOXIN 
(.02 Gm.) on DacHusHUND (PopwyssoTsKI (9)). 


Time. Symptoms. 
After 2 hrs. Vomiting of slime 
After 2'/s; hrs. until 7 hrs. Repeated vomiting of slime. Slime colorless, water-clear 
After 7 hrs. Intestinal evacuation 
During night Continued vomiting, animal becomes very weak 
After 24 hrs. Animal takes no food 
After 28'/, hrs. Vomiting of much yellow slime 
After 30 hrs. Second intestinal evacuation 
During night Abundant yellow liquid evacuations 
After 48 hrs Animal takes no food, but drinks water 
During day Abundant greenish, slimy evacuations 
After 60 hrs Animal takes little food 
After 72 hrs. Animal takes little food, becomes more active 
After 96 hrs Animal takes little food, evacuations with blood continue 
In approx. 8 days Animal recovers 


DAPHNIA EXPERIMENTS. 


Amorphous podophyllotoxin exerts in daphnia a slight laxative action in the time necessary 
to produce some solution. All test animals were obviously incapacitated within fifteen minutes 
after the application of the substance. They showed twitching of the swimming legs, slowed heart 
action and arrested breathing. The animals were dead in twenty-five minutes. 

Crystalline podophyllotoxin, in a saturated aqueous solution, caused collapse of the test 
animals in eleven minutes. Partial evacuation was noted before general paralysis set in. When 
the liquid used in the last experiment was introduced to fresh animals, complete debility occurred 
within forty-five seconds. The heartbeats were shallow and irregular. No evacuations were 
noted. The animals were dead after two hours. 


III. Hyprorysis Propucts. 
1. PICROPODOPHYLLIN. 


Historical—Upon alkaline hydrolysis of the podophyllotoxin, Podwyssotski (9) obtained 
two substances, one crystalline, which he called picropodophyllin and another gelatinous, which 
he named picropodophyllic acid. Podwyssotski even reported evidence of the presence of picro- 
podophyllin in the drug, as he found it in the chloroform-extract residue, after treatment with 
cold absolute alcohol. Kuersten (12) corroborated Podwyssotski’s findings of the formation of pi- 
cropodophyllin. Dunstan and Henry (13) obtained it upon boiling with ethyl alcohol of the 
isolated gelatinous ‘“‘podophyllic acid” (formed upon acidification with dilute acetic acid) in the 
alkaline hydrolysis mixture of podophyllotoxin. 

Preparation.—To pure crystalline podophyllotoxin, dissolved in 25 cc. of absolute alcohol, 
5 ce. of strong (28%) ammonium hydroxide were added. The mixture was heated on the water- 
bath until all the ammonia fumes were driven off, diluted with absolute alcohol and set aside to 
cool. Crystals of picropodophyllin were deposited which were filtered by suction and washed with 
cold alcohol. 
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PROPERTIES 
Physical—The crystals consist of 
long, fine, colorless, silky needles (see Fig. 4) 
They melted at 228° C., uncorrected, with 
slight decomposition. The specific rotation 
in pyridine was found to be zero. Dunstan 
and Henry (13) had reported a melting point 
of 227° C. and optical inactivity. 
Picropodophyllin crystals were found 
soluble in chloroform, acetone, hot ethyl 
alcohol, hot benzene and pyridine, slightly 
soluble in ethyl ether and insoluble in cold 
alcohol and water 
Chemical.—Dunstan and Henry (13) 
assigned to it the empirical formula of 
CisHy.O,. Picropodophyllin was found to 
furnish the identical decomposition prod 
ucts as podophyllotoxin, yielding oxalic 
acid, upon oxidation with nitric acid, and 
orcinol and acetic acid upon fusion with 
fixed alkalis. It also contains two meth- 
Fig. 4.—Picropodophyllin (X 40) (from treat oxyl groups and no hvdroxyl. Picropodo- 











ment of podophyllotoxin in alcohol (hot) with phyllin finally was considered as the lactone 
ammonium hydroxide, and crystallization upon of podophyllic acid with the following for- 
cooling). mulations suggested by the various workers 
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HC CH 
H;CO-C C-COH; 
Cc 
| OCH; 
Picropodophyllin. 
Enough discrepancy exists between the three proposals, the nature of their formulas and 
isomerism, to warrant that the problem be given further attention 


Physiological—Picropodophyllin, practically insoluble in body fluids, is obviously highly 
irritating on account of the extremely pointed, needle-like crystals, resembling fine glass. 


TABLE III EFFECT OF ORAL ADMINISTRATION OF PICROPODOPHYLLIN UPON LARGE CAT 
(Amt. 0.05 Gm. CrystTALs DISSOLVED IN Ot) (9). 


rime Symptoms. 

3 hrs. Evacuation of old hard masses 
| 3'/; hrs Vomiting of food remains and white slime, marked weakness 

4 hrs Vomiting 

5!/, hrs Vomiting with yellow-colored slimy liquid 

5'/; hrs Strong evacuation 

5'/-. hrs Strong evaucation 

53/, hrs Strong evacuation, greenish 

6 hrs. Slimy vomiting with great effort, no bile 

6'/, hrs Vomiting of very small amount with white slimy liquid 
7 hrs Strong evacuation 

81/, hrs. Vomiting, as before 

12-20 hrs. Vomiting, diarrhea 

24 hrs Death (during night) 


Post Mortem 


Liver: Very dark red, gall-bladder much filled with bile. 
Stomach: Large curvature. 

Duodenum: Middle portion shows red spots. 
Intestine: Much contracted, filled with slime. 
Mucous membranes: Stomach and intestine very red and swollen. 


EFFECT ON DAPHNIA. 


The crystals, practically insoluble in the culture water, and physiologically apparently 
inert, cause severe irritation and destruction through the sharply pointed ends of the mucous 
lining of the digestive canal. This irritation caused cramps and slimy evacuations in the daphnia, 
without being toxic. Thus, some daphnia survived for 24 hours and longer in the presence of 
picropodophyllin in their intestine. 
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2. PODOPHYLLIC ACID. 

Historical—Upon alkaline hydrolysis of podophyllotoxin Podwyssotski (9), as indicated 
before, obtained a gelatinous substance, which he could not isolate in a crystalline condition and 
which he called picropodophyllic acid. Kuersten (12) concluded that a crystalline substance, ob- 
tained by the alkaline oxidation of podophyllotoxin with permanganate, was identical with this 
picropodophyllic acid. He ascertained its general composition and called it podophyllic acid. 

Dunstan and Henry (13) obtained the gelatinous substance after acidification of the alkaline 
hydrolysis product of podophyllotoxin with dilute acetic acid. All attempts to isolate this gelatin 
ous substance failed and the name podophyllic acid was retained. Its acid reaction and salt-form 
ing properties were established. 

Preparation of the Amorphous Podophyllic Acid.—The light brown substance which is 
precipitated in great flocculent curds was described in connection with the preparation of amor- 
phous podophyllotoxin (in the chloroform extract of the drug upon addition of alcohol free diethyl 
ether). After resolution in chloroform and reprecipitation with diethyl ether the substance was 
still obviously impure. Only by dissolving in hot isoamyl alcohol, decolorization by animal charcoal 
and reprecipitation by petroleum ether was an amorphous compound free from pigmentation 
obtained. 

Preparation of the Crystalline Podophyllic Acid.—After many disappointing results the 
following new method was devised: 10 Gm. of Podwyssotski’s amorphous podophyllotoxin were 
dissolved in 100 cc. in N/2 NaOH and 
heated at the boiling point for one-half 
hour. The solution undergoes a transition 
of color from yellow to a deep red brown 
After cooling, it is acidified with N/2 
aqueous HCl until faintly acid to litmus, 
then five cc. of more acid are added. The 
solution changes to a deep yellow to orange 
color. This transition in the coloration of 
the hydrolyzed solution is largely due to the 
presence of quercetin. Precipitation by 
20% acetic acid was found inadequate and 
incomplete. 

As the result of acidification a yel 
low, flocculent, gelatinous precipitate is pro 
duced which was taken up with isoamy] al 
cohol in a large separatory funnel The 
mixture was placed aside for a short time to 





permit separation and the lower, clear 

aqueous layer drawn off and discarded. The 

Fig. 5.—Podophyllic acid (X 35) alcoholic solution acquired a deep yellow 

color which was discharged by heating and 

filtration with good grade of animal charcoal. Upon cooling, the solution deposited no crystal 

line precipitate. 

Enough anhydrous petroleum ether was now added to produce a faint turbidity and the 

mixture set aside over night, at room temperature, to permit crystallization 


TABLE IV.—PuHysICAL PROPERTIES OF PODOPHYLLIC ACID. 























Amorphous Crystalline. a. Anhydride. 
Melting point 150° with slight de- | 147° corrected with de- | 208° with slight de- 
se composition composition | composition 
Specific rotation —80.36 at 19° Cc — 50.67 A. R. at 20° C. an 
| in alcohol in absol. ethyl alcohol 


Both the amorphous and crystalline podophyllic acid preparations are soluble in cold, ab- 
solute and 95% alcohol, acetone, slightly soluble in ethyl ether and practically insoluble in pe 
troleum ether and water. The amorphous substance was more soluble in cold and hot chloroform. 











Aug. 1938 AMERICAN PHARMACEUTICAL ASSOCIATION 641 


The crystalline substance consists of colorless prismatic needles (see Fig. 5) much larger in di- 
ameter than the thin-pointed needles of picropodophyllin. 

Chemical.—Kuersten (12), by combustion analysis, ascertained the formula CoH.Ok.. 
Dunstan and Henry (13) suggested the following structural formulation. 
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Podophyllic Acid. 


Picropodophyllin. 








They prepared the sodium, silver and copper salts. The rotation of the sodium salt was 
found to be —83°85. 

When a crystal of the material is placed upon a piece of blue litmus paper and a drop of 
distilled water applied, a circular red area is formed about the crystal which is indicative of an 
acid reaction. When treated with the acid sulfuric-phosphoric mixture (1 + 1), a transition of color 
from yellow through green and finally blue occurs, which is later followed by a limpid liquid with 
a white turbidity. 

The solid resulting on cooling of the molten crystals of podophyllic acid, represents small 
scalpel-shaped crystals melting, upon reheating at 208° C., with slight decomposition. From this 
melting-point observation it can be inferred that by heating the substance above its fusing point 
it is dehydrated and converted to the anhydride, picropodophyllin. Borsche and Nieman (14) 
intimate such an occurrence after obtaining the acid by another method. The oxidation method 
of Kuersten (12) for the preparation of podophyllic acid was attempted without success. Upon 
evaporation of the ethereal solution, a foul, evil-smelling, brownish red, resinous mass remained. 

Physiological —-1. Amorphous Podophyllic Acid. 

Podwyssotski considered the amorphous podophyllic acid prepared by him physiologically 
inert. When applied, in solution, to daphnia it exhibited no laxative action. It exerted a slight 
depressive effect on the breathing organs and the heart. The animals survived. 

2. Crystalline Podophyllic Acid. 

When several daphnia were placed into a saturated aqueous solution of the acid, evacuation 
was noted within 10 minutes. The abdominal organs moved freely. The breathing was some- 
what hampered, locomotion was somewhat depressed, the animals showed slight toxic symptoms. 
However, two hours and ten minutes after administration the animals were still alive and moving 
freely. 

IV. THe PIGMENT QUERCETIN. 


Historical.—Podwyssotski (9) obtained among the substances isolated from the rhizomes 
of podophyllum a crystalline pigment, which he named podophylloquercetin, pointing out its 
difference from quercetin. Kuersten (12) also studied its composition, and established its formula 

CosH;,Oio. He prepared hexacetyl and hexabenzoyl derivatives and concluded that podophy!l- 
loquercetin was not identical to quercetin from quercitron bark. Dunstan and Henry (13), how- 
ever, proved its identity with quercetin, much distributed in plants and plant products. 

Properties —The physical and chemical properties as well as the physiological inertness 
testify to the identity of podophylloquercetin. Whether quercetin occurs in partial combination 
with other constituents of the drug, in the form of a glucoside or otherwise, has not been finally 
decided. Thus far the results speak against the presence of a quercetin glucoside in podophyllum 
root. 
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CONCLUSIONS. 


The extract of podophyllum, official as the resin podophyllin is a mixture of 
physiologically active and inactive substances. There is further evidence that this 
mixture contains a predominatingly toxic, and thus undesirable substance, and 
also a markedly laxative substance. Thus the pharmacopceial method of extraction 
as well as the official standard are in need of revision. 

Experiments, undertaken with the aim of solving the problems which con 
front us even to-day, although podophyllum is a long known, important domestic 
drug, have thus far yielded the following results: 

1. Only one active crystallizable substance, occurring as such, has thus far 
been isolated from either podophyllum or podophyllin, namely, podophyllotoxin. 

2. Podophyllotoxin is characterized physically by its melting point of 118° C. 
and marked polymorphism: (a) Laminated, more or less ovate, crystals, show 
ing striking polarizing properties, crystallizing from crude benzene extract; (5) 
dense clusters of short needles, crystallizing from hot concentrated benzene solu- 
tion; (c) single prismatic crystals, growing greatly in size on standing, crystallizing 
from dilute benzene solutions; characterized chemically by 2 crystalline products 
of alkaline hydrolysis: (@) Picropodophyllin from alcoholic, alkaline solution; 
(b) podophyllic acid, from aqueous, alkaline solution; physiologically by its marked 
toxic and limited laxative properties when tested upon daphnia. The peculiar 
physiological effects of podophyllotoxin make it obviously unsuitable as a basis for 
a standard. 

3. Commercial podophyllotoxin is an impure, only partially crystalline sub- 
stance which exhibits both toxic and laxative properties. The pure crystalline 
podophyllotoxin exhibits predominantly toxic properties. 

4. Picropodophyllin is characterized physically by its colorless needles, 
melting at 228° C., its insolubility in cold alcohol and water, and physiologically 
by the swelling, irritant and destructive action of the sharply pointed needles upon 
the mucous membrane of the digestive canal, causing cramps and slimy evacuation 
in daphnia. 

5. Podophyllic acid is characterized physically by its colorless needles, melt- 
ing at 147° C., its solubility in isoamyl alcohol, physiologically by its mild toxic effect 
in saturated aqueous solution and by its limited and uncertain laxative properties; 
when tested on daphnia. 

6. Tannin has not been found by us. Quercetin, widely distributed in the 
plant, is obviously responsible for the reaction with iron chloride (resembling tannin- 
iron precipitation), observed by previous workers. 

7. Chloroform completely frees the original drug of its toxic podophyllotoxin ; 
this extraction leaves a laxative, less toxic drug residue. 
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A PHARMACOGNOSTIC STUDY OF CHRYSANTHEMUM BALSAMITA 
L., VAR. TANACETOIDES BOISS., TOGETHER WITH A STUDY OF ITS 
VOLATILE OIL.* 


BY RALPH F. VOIGT, CHARLES H. ROGERS AND EARL B. FISCHER.” 


The overground parts of Chrysanthemum Balsamita L., var. tanacetoides Boiss. 
(Family, Composite), contain a volatile oil, the odor of which is almost indis- 
tinguishable from that of oil of Spearmint. The striking similarity of the two oils, 
together with the fact that the plants yielding them come from different families, 
induced us to seek information in the literature concerning the composition of the 
oil of Chrysanthemum Balsamita L., var. tanacetoides Boiss. as compared to that of 
Spearmint. Very few references were found reporting on the chemistry of the oil, 
the ones that are available giving information only on physical constants. A num- 
ber of references of a botanical nature are recorded and a few of historical interest. 

The purpose of this study was to investigate in part the chemistry of the vola- 
tile oil, to determine the yields at various seasons of the year, and to study the mor- 
phology and histology of the plant. Material employed was obtained from plants 
collected in Michigan, Wisconsin and Minnesota and cultivated in the Medicinal 
Plant Garden of the College of Pharmacy, University of Minnesota. 

Chrysanthemum Balsamita L., var tanacetoides Boiss. is an herbaceous, woody 
perennial native to western Asia. It was introduced into Europe and from there 
found its way to the United States. It is commonly known as Costmary, Old Maid, 
Sweet Susan, Sweet Mary and Mint Geranium. History reveals that the plant 
has been used in the treatment of many common ailments. In the British Pharma- 
copeeia of 1788 it was recognized and used as an aperient. Some of its other uses 
have been as a diuretic, astringent, antiseptic, stomachic and anthelmintic. 

PHARMACOGNOSTIC STUDY——-EXTERNAL MORPHOLOGY. 

Flower.—The florets are assembled into small closed heads, which form a corymbose in- 

florescence. The individual heads vary up to 8 mm. in diameter. They appear cup-shaped 
ca. Presented before the Scientific Section, A. Pw. A., New York meeting, 1937. 

1 Abstracted from a thesis submitted to the Graduate School of the University of Minnesota 
by Ralph F. Voigt in partial fulfilment of the requirements for the degree of Master of Science, 
June 1937. 

2 University of Minnesota, Department of Pharmacognosy, College of Pharmacy, 
Minneapolis. 
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and flattened on top. The involucre consists of more or less dry and scarious imbricated bracts 
which give the involucre a pale green color. The head is discoid and homogamous, consisting only 
of tubular florets, the number of which is variable. The individual florets vary up to 3 or 4 mm 

long and 0.5 mm. wide. The corolla is tubular and regularly 5-lobed with veins bordering on the 
margins of the lobes. In place of a pappus there is only a ridge or swelling at the base of the corolla 

The pistil consists of an inferior ovary which is developed intoanachene. The ovary and conse 

quently the achene is formed by the union of two carpels. The achenes are located upon a naked, 
flattened receptacle. The wall of the achene is 5 to 10 nerved and contains a single erect anatro- 
pous seed which arises slightly to one side of the middle of the base. The style portion of the pistil 
has a bulb-like enlargement just above its base and is more or less deeply bifid at the apex with 
the stigmatic surfaces in two lateral lines. 

There are 5 stamens attached alternately with the petals. The stamens are structurally 
uniform and their filaments are inserted on the tube of the corolla. The filaments are narrowly 
band-shaped and free, and the anthers 2-celled, rounded at the base and fused together to form 
a tube. 

Leaves.—The basal leaves are from 20 to 38 cm. in length and approximately 5 to 8 cm 
broad, the petioles constituting approximately half the length. The lamina is oblong to elliptical 
with a rounded apex and usually a somewhat unequal tapering to rounded base. The margin is 
crenate-dentate. The upper surface is green and slightly puberulent. The lower surface is a 
lighter green and puberulent to glaucous. The texture is membranaceous or herbaceous. The 
midrib ef the leaf is more prominent on the lower surface and the venation is pinnate-reticulate 
The petiole is distinctly triangular in cross section and 3-ribbed with one surface corresponding 
to the lamina of the leaf. 

The cauline leaves are in a two-fifth arrangement upon the stem. As they ascend the stem, 
their petioles become shorter to a point approximately three-fourths the distance from base to 
the apex where the leaves are sessile. The shapes of the lower ones are ovate to broadly elliptical 
while some of the upper ones may be oblong and others oblanceolate. The apexes are somewhat 
acute rather than being rounded as is the case with the basal leaves, and the tapering bases of the 
laminze tend to wing down along side the midrib or petiole and connect with the lower lobes, of 
which latter the number may vary from two to five or six. The smaller lobes are closer to the 
place of attachment. The greater number of stipules are on the lower leaves while two are com- 
monly found on the upper leaves. Some of the leaves show a tendency toward lobing by being 
deeply indented at the base of the lamina. The other features of the cauline leaves correspond to 
those of the basal leaves. 

Stem.—The stem is an erect, cylindrical axis extending in length from 60 to 120 cm. and 
varying from 4 to 9 mm. in diameter at the base. It is green and nearly glabrous, longitudinally 
ribbed with three ribs for each leaf, which arise at a point somewhat below each leaf and gradually 
become very prominent as they near the base of the leaf. Two of these ribs come in direct line 
with the extreme borders of the leaf at the place of attachment and one runs directly into the 
middle of the leaf and becomes a part of the petiole of the leaf or of the lamina if the leaf is sessile 
The internodes are from 1.4 to 4.8 cm. in length. Short lateral leafy branches arise in the axils of 
the leaves near the base of the stem while higher up longer leafy flowering branches may develop 
and these in turn may give rise to a few shorter flowering branches. The fracture of the stem is 
hard, rough and woody, and there are a few scattered brown spots on the stem surface near the 
base. 

Rhizome.—The rhizome is vertical to oblique with horizontal branches extending laterally. 
These rhizomes are cylindrical and vary from 3.5 to 15 cm. in length and 3 to 12 mm. in diameter 
The vertical portions are thickly covered with adventitious roots. They are of a very dark brown 
or almost black color, and the surfaces are more or less irregularly roughened. The thickness of 
the vertical rhizomes is from two to three times that of the horizontal rhizomes that arise from 
them. The horizontal rhizomes lie more or less close to the surface of the ground and may or may 
not be branched. They are marked with several buds or stem scars on the upper surface and an 
occasional node. The nodes are more numerous toward the end at which large numbers of buds 
and leaves tend to reach above the surface. These rhizomes are of a medium to a dark brown 
color and have surfaces which are smooth in some places or roughened elsewhere. The fracture 
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is very hard, rough and woody. From the lateral and lower surfaces, which are marked with 
many root scars, arise many long cylindrical fibrous roots 

Roots.—The roots are fibrous and may be up to 30 cm. in length and 2 mm. in diameter 
They are evenly cylindrical, filiform, more or less curved and tortuous. The surface is uniformly 
smooth and of a dark brown color. There are a few rootlet scars. Only a few branches occur but 


numerous rootlets arise near the end. 


HISTOLOGY. 


Petiole and Leaf.—The epidermis of the petiole consists of uniformly rectangular cells 
regularly arranged with a few stomata. Just beneath the epidermis on the right and left abaxial 
sides is a considerable area of parenchyma with large elongated intercellular spaces. The tissue 
beneath the epidermis on the adaxial side also shows some parenchyma with intercellular spaces 
In the upper right and left corners and in the abaxial corner, just beneath the epidermis, are small 
areas of collenchymatous cells. These cells possess characteristic abnormal thickenings at the 
corners. Thin-walled parenchyma varying up to about 0.100 mm. in diameter with intercellular 
spaces between them make up the major portion of the petiole. Near the surface there are oc 
casional schizogenous ducts which run longitudinally. In each of the upper right and left corners 
is a vascular bundle and a large bundle is located in the lower central portion he bundles are of 
the collateral type and well developed with prominent secondary tissues. On either side of th« 
central vascular bundle are smaller vascular bundles consisting largely of primary xylem and 
phloem with a slight secondary development. 

In the transverse section of the midrib the epidermis is similar to that of the petiole. The 
tissue of the midrib is made up principally of spongy parenchyma which extend a short way into 
the lamina. On the adaxial side, the palisade cells of the lamina extend into the midrib and show 
a gradual transition to the polygonal parenchyma cells. There is a little collenchymatous tissuc 
in the lower corner. The thin-walled parenchyma cells are very similar to those of the petiole 
The main vascular bundle, which is similar to that of the petiole, is centrally located. 

In the transverse section of the leaf the tissue consists of an upper and lower epidermis made 
up of irregularly rectangular cells among which are interspersed at more or less regular intervals, 
numerous stomata. Between the upper and lower epidermal layers the leaf tissue consists of very 
loosely arranged cells, some of which resemble palisade cells, others resembling the usual 
type of mesophyll cell. Very large intercellular spaces are to be observed in the central portions 
of the lamina and at more or less regular intervals small vascular bundles are located. The con 
tents of the epidermal cells and the cells of the spongy layer consist largely of protoplasmic ma 
terial. On both upper and lower surfaces the epidermal cells are frequently modified into glandular 
and non-glandular hairs. Descriptions of the structure of these cells is included in a succeeding 
paragraph. 

In the surface view of the upper and lower epidermal cells the vertical walls are thin, very 
wavy, and a certain uniformity in the shape of these cells is to be observed. Broadly elliptical 
stomata from 0.034 to 0.043 mm. in length are distributed among the epidermal cells of both lower 
and upper epidermis. The variation in size of the stomata of both upper and lower epidermis is 
confined to the same limits. In the upper epidermis each stoma is bordered usually by five 
epidermal cells, occasionally by only four, while in the lower epidermis the usual number of cells 
bordering each stomata is four, occasionally three or five. A greater number of stomata are to be 
found among the lower epidermal cells. 

The T-shaped non-glandular hairs usually have a 3-celled stalk with a unicellular terminal 
portion running at right angles to the stalk and having approximately equal arms. The length of 
the apical portion of these non-glandular hairs varies up to 0.459 mm. and the diameter is about 
0.043 mm. 

The glandular hairs are usually situated in a depression in the leaf surface. The arrange 
ment of the epidermal cells at the points where these hairs are attached is quite characteristic 
and typical. In side view, these hairs are seen to consist of two rows of cells about four deep. A 
thin cuticle encloses the entire hair. Asseen from above, these hairs appear to be broadly elliptical 
and vary in size according to their content of volatile oil. The length varies from 0.032 to 0.098 
mm. and the width from 0.032 to 0.073 mm. The number of these hairs is greater on the lower 
surfaces of the leaves. 
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Stem.—The epidermal layer consists of small rectangular cells which are elongated tangen- 
tially. Immediately beneath the stem epidermis is a hypodermal layer composed of nearly square 
cells, the outer walls of which are considerably thicker than the inner and radial walls. Beneath 
the hypodermis is a layer of cortical parenchyma approximately ten cells in thickness, the paren- 
chyma cells of this region being more or less elliptical and having distinct intercellular spaces of 
varying size between them. The cell walls of the cortical parenchyma consist of cellulose. Regu- 
larly distributed through the cortex just beneath the hypodermis and at places where ridges or 
ribs run longitudinally along the stem, occur areas of collenchyma cells. These areas in transverse 
sections are triangular in shape. Also through the cortical parenchyma there are occasionally dis- 
tributed thick-walled stone cells which may occur singly or in small groups. In transverse sec- 
tions these stone cells are oval in shape whereas in logitudinal sections they are rectangular. 
They correspond in size very closely to the parenchyma cells. The walls of the stone cells are 
lignified, lamellated and penetrated by many simple pores. 

The endodermis consists of a single uninterrupted layer of tangentially elongated cells, the 
cells being larger in those portions of the endodermis which are located over the regularly distrib- 
uted bundles of pericyclic fibers. The cells of the endodermis are thin-walled and non-lignified. 

Centrifugal to the secondary xylem and within the endodermis are groups of heavy-walled 
fibers associated with sieve tubes, companion cells and a few thin-walled fibers. The dome-shaped 
masses of heavy-walled fibers are those of the pericycle, while the sieve tubes, companion cells and 
thin-walled fibers constitute the phloem, the most centrifugally located of these latter elements 
representing primary phloem. Alternating with these complex groups are largely parenchymatous 
regions which, in the portion or vicinity once occupied by cambial cells, may show some sieve- 
tubes and companion cells. The latter two types of cells, possibly in addition to parenchyma cells 
in the immediate area, represent secondary phloem while the balance of this tissue (the more 
centrifugal parenchyma) represent the parenchymatous portion of the pericyclic region. 

The secondary xylem consists principally of thick-walled heavily lignified fibers with numer- 
ous trachez scattered throughout. The arrangement of fibers, trachee, wood fibers and tracheids 
in the secondary xylem is in definite rows which extend radially in the stem. Within the secondary 
xylem is a relatively narrow zone of primary xylem composed also of fibers and trachez, both of 
which are strongly lignified. This may be followed by the medullary sheath consisting of only a 
few cells. Making up the central portion of the stem are numerous thin-walled pith cells. In 
transverse view the cells are spherical with large intercellular spaces, while longitudinally the cells 
are rectangular. 

In the autumnal stem the cambium layer is wanting. The secondary xylem joins up closely 
to the secondary phloem and forms a continuous band around the stem. The medullary ray cells 
are also wanting. That separated vascular bundles once existed in the younger stems is indicated 
by the more or less wedge-shaped extensions of the primary xylem into the pith area in a direct 
radial line with the primary and secondary phloem. 

Rhizome.—Transverse and longitudinal sections of the rhizome show either an epidermal 
layer, or an outer corky layer which represents the periderm. The periderm consists of several 
layers of phellogen immediately within a single layer of cork cells, the structure of which latter 
cannot be easily determined. The walls of the cells constituting the outer cork layer are dark 
brown in color. The epidermal cells, where present, are rectangular and tangentially elongated. 
Hypodermis occurs wherever the epidermis is present and is distinct and composed of rectangular 
cells. 

The cortical tissue within the epidermis or periderm, as the case may be, is composed of 
thin-walled oval cells and between these occur large intercellular spaces. The cortical parenchyma 
seem to be arranged in concentric rows around the rhizome. This regular arrangement is notice- 
able only in the outer portion of the cortex and gradually disappears toward the inner portion 
near the endodermis where the cells become irregular in shape, size and position. In tangential 
and radial longitudinal sections the cortical parenchyma are rectangular in shape. Occasional, 
solitary stone cells are distributed through the cortex. These present an oval shape in trans- 
verse section and are rectangular in the longitudinal direction. Their walls are somewhat 
thickened, lamellated, heavily lignified, and possess many simple pores. Scattered through 
the cortex also are a number of small schizogenous cavities. These cavities are elongated in a 
longitudinal direction in the rhizome. The endodermis consists of a single row of cells that 








JOURNAL OF THE Vol. XXVII, No. 8 


64S 





Piate No. 18 MEV SANTMEWRRA TIAL SAAMTA L.A 


arcana Bal samta |. wah. Tamacl TOO ION 


Transverse Sec tier 


Pd 


CTR TTS TDS 
Lae 


sg Tae ‘ 2 “et . Y 
ea De pane igste RY Cae ah pn penta: c 


Morogh 


.) 
23) 


Vem hose 


Tey z ‘abet: ee 509) a 

pe Tastes pas Up 
ad ie Sa) f 
SE Pha: pe 


WM hee i a 


pper fp derma 


ot pend wy TR 


> ae Fie 
is ¥ Htcy 
Ag 
et Lal hs Wk Pi eh we 
Fer oS eh GPF BAU Doi Rens 


Soy 





ote No. & 
rersanrni ene Ga sanita 1. van. Tamactl THOS Bon 
Transverse Sections of leot 





Car san Tt uand Ga Sas Tt , ae. TANNA wt 
r 


ransverse Sectio 














Aug. 1938 AMERICAN PHARMACEUTICAL ASSOCIATION 649 







Piate No. 7 
anToemm BALSAMITA L., 
ramace Toots Boss 

e Section of Midrib 


Mc 
nae amita L. VaR. TANA m8 CrersantTutmum Ba sawita Lara. TANACE TOHOES Boiss 
Structure and Attachment of Glandular Hairs 


Showing 








650 JOURNAL OF THE Vol. XXVII, No. 8 


are distinct in places but become indistinct or aimost obliterated in others. Small flat groups of 
fibers occur intermittently beneath the endodermis. These bundles constitute the primary phloem 
and the number of fibers contained in each is variable. The individual fibers have thinner walls 
than those of the primary stem phloem. A secondary phloem wedge occurs directly beneath each 
primary phloem wedge and is separated from the secondary xylem within by a definite cambium 
layer. The secondary xylem is arranged in regularly spaced radial wedges separated from one 
another by distinct medullary rays which are from two to six rows wide. In the secondary xylem 
wedge are found numerous vessels, singly or in groups of two or three. These vessels are mostly of 
the bordered pit type with an occasional reticulate or spiral vessel. Distributed among the 
vessels are wood parenchyma and wood fibers. The medullary rays vary from two to six 
rows wide. In the xylem region the cells as seen in transverse section are rectangular being slightly 
elongated in a radial direction. Outward toward the phloem the xylem cells become more nearly 
square and then distinctly elongated in a tangential direction in the region near the endo- 
dermis. From thecambium outward the raysincreasein width. At the interior of each secondary 
xylem wedge is a small area of primary xylem, consisting almost entirely of trachee and wood 
parenchyma. 

Finally, the pith which is composed of cylindrical cells occupies the central portion of the 
rhizome. The cells have small intercellular spaces. The walls are fairly thick and possess many 
simple pits. 

Root.—In place of the epidermis there is in all the sections examined a thin outer layer of 
cork, the outer layers of which consist of more or less obliterated cells with about two inner rows 
of tabularly arranged cells. The latter cells probably constitute the phellogen. Immediately 
beneath the phellogen layers and for a distance approximately one-half way into the root section 
extends the cortical parenchyma layer. This layer consists of nearly isodiametric celis, the shape 
of the individual cells being oval to irregularly polygonal and the walls consisting of cellulose 
Many of the oval cells are divided into two, three or sometimes four parts by transverse walls 
which are somewhat thinner than the surroundings walls. The parenchyma cells of this cortical 
layer are elongated or oblong in logitudinal view. Large intercellular spaces are distributed fre- 
quently through the cortex and near the endodermis and radially in a line with the primary phloem 
wedges occur a few schizogenous cavities. The endodermis is distinct and consists of a 
single layer of rectangular non-lignified cells. The endodermal layer is continuous except at a 
few points where the primary phloem has been pushed out by the development of secondary 
phloem and xylem. A definite pericycle occurs within the endodermis and is represented by a 
zone of parenchyma cells one to two cells in width. In the transverse sections of roots examined 
there occur five wedges of xylem and phloem, the wedges separated from one another by narrow 
vascular rays. A small primary phloem occurs adjacent to the pericycle at the outer limits of 
each phloem-xylem wedge. A distinct cambium is present between secondary phloem and sec 
ondary xylem. The secondary xylem consists of trachee of the bordered pit type with tracheids, 
wood parenchyma and lignified fibers. The primary xylem occupies a small area at the center of 
the root. Typically it is pentarch. 


STUDY OF THE VOLATILE OIL. 


For purposes of this study, the volatile oils were obtained by subjecting the fresh or partially 
dried overground parts to steam distillation and since the yield of oil proved to be rather low the 
distillate was cohobated to avoid loss of oil by solution and the cohobated oil combined with that 
separated mechanically from the distillate 


DESCRIPTION OF SAMPLES AND YIELDS OF OIL. 


Sample No. 1. July 1930, material collected in Michigan, partially dried, yielded 0.09 pet 
cent of oil. The non-rectified oil was light amber in color and the odor and taste similar to Spear 
mint. Tests were made July 15, 1932. 

The remaining samples were steam distilled from leaves and tops of plants grown in the 
University of Minnesota Medical Plant Garden 

Sample No. 2. Fresh material distilled July 9, 1931, yielded 0.08 per cent of oil. When 
rectified the yield was 0.064 per cent. The rectified oil possessed a golden-yellow color. Tests 
were made July 15, 1932 
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Sample No. 3. Fresh material distilled October 22, 1931, yielded 0.046 per cent of oil. 
rests were made July 15, 1932. 

Sample No. 4. Fresh material distilled July 8, 1932, yielded 0.056 per cent of oil. Tests 
were made July 15, 1932. 

Sample No. 5. Fresh material distilled June 26, 1933, yielded 0.071 per cent of oil. 

Sample No. 6. June 29, 1933, material dried at room temperature yielded 0.121 and 0.644 
per cent of oil, basis of fresh and dried material, respectively. 

Sample No. 7. October 18, 1933, material dried at room temperature yielded 0.065 and 
0.38 per cent of oil, basis of fresh and dried material, respectively. 

Sample No. 8. July 2, 1934, material dried at room temperature yielded 0.118 and 0.588 
per cent of oil, basis of fresh and dried material, respectively. 

Sample No. 9. July 23, 1935, material dried at room temperature yielded 0.096 and 0.490 
per cent of oil, basis of fresh and dried material, respectively. 


TABLE I.—ANALYTICAL RESULTS. 


Specific Refractive Specific Percentage 

Oil Gravity 25° C. Index 20° C. Rotation at 25° C. Carvone.* 
Sample No. 1 0.9473 1.4892 -44.21° 69.6 
Sample No. 2 0.9762 1.4970 40.10° 81.8 
Sample No. 3 0.9837 1.4887 37 .92° 71.4 
Sample No. 4 0.9580 1.4974 —50.63° 73.8 





* To determine the per cent of carvone in the oil, the method as outlined in the U. S. P. X 
(1) and described by Jenkins and DuMez (2) was followed. 


Carvone.—The aqueous solutions from the carvone determinations were combined and 
treated with sodium hydroxide solution (10 per cent) to free the carvone from its sulfite addition 
product. The carvone was removed from this mixture by steam distillation and was obtained in 
the form of a colorless clear liquid. 

The physical constants of the extracted carvone are as follows: 


Specific gravity at 15° C. 0.9669 
Refractive index at 20° C. 1.4990 
Specific rotation at 20° C. —59.20° 


Carvoxime.—The carvoxime was prepared by treating a portion of the oil or a portion of 
the purified carvone as obtained above, in alcoholic solution, with hydroxylamine hydrochloride 
and sodium bicarbonate. After refluxing for 15—20 minutes and cooling, water was added, the 
alcohol distilled from the mixture and the residue distilled with steam. The carvoxime crystals 
separating from the aqueous distillate were filtered off and recrystallized from absolute alcohol. 
A white crystalline compound was obtained. 

The melting point of the carvoxime from the oil of this Chrysanthemum species was 72° C. 
This represented the average of the melting points of four separate samples of carvoxime. De- 
terminations could be easily duplicated to within one-half degree. 

The melting point of carvoxime which was prepared from oil of Mentha Viridis, in a similar 
manner, was also determined as 72° C. 

As a final check, the carvoxime from the Chrysanthemum species was mixed with the 
carvoxime from Spearmint and the melting point of the mixture was determined as 72° C. 

2,4-Dinttrophenylhydrazone.—The dinitrophenylhydrazone crystals were prepared according 
to the method described by Kamm (3). 

The melting point of 2,4-dinitrophenylhydrazone of oil of Chrysanthemum species was 
186° to 187.5° C 

DISCUSSION. 


In the morphological examinations it has been found that the description of 
the plant as published in the botanical manuals such as Gray, and Britton and 
Brown are essentially correct. Only one point of difference is to be noted and that 











652 JOURNAL OF THE Vol. XXVII, No. 8 


is in connection with the nature of the cauline leaves. Gray described the cauline 
leaves as often possessing two small lateral lobes at their bases. This examination 
shows that there may be as many as five or even six lateral lobes present on some 
cauline leaves. The usual number, however, is four. 

It has also been noted that two plants which differ distinctly from each other 
in certain floral characteristics have been named in botanical texts under the same 
species. The difference is indicated only asa varietalone. One of these plants, the 
Chrysanthemum Balsamita L. concerned in this study is characterized by always 
possessing flowers which are rayless. Occasion has arisen to examine the other plant 
known by the same botanical name, and the examination has shown that the flowers 
in this case always possess short white rays. A distinct chemical difference is also 
to be noted, however, between the constituents of these two plants. In the work 
described in this thesis, the plant with the rayless flowers has been shown to possess 
a volatile oil, the chief constituent of which has been definitely identified as carvone, 
whereas the plant possessing flowers with short white rays is known to possess a 
volatile oil the principle constituent of which, is a white crystalline solid, the 
characteristics of which are similar to those of camphor, borneol or some similar 
substance. Although further chemical investigation of the oils produced by these 
two plants will be carried on, it would seem that the morphological differences in 
the flowers in addition to the distinct difference in chemical composition of their 
oils would warrant the placing of one or the other of these plants in a separate 
species. 

The comparison between yields, physical constants and percentage carvone 
content of the oils of Costmary and Spearmint are shown by the following table: 


rase II. 
Oil of Chrysanthemum Oil of 

Balsamita var. tanacetoides Spearmint. 
Yield of oil (per cent) 0.046 to 0.121 0.3 to 1.5 
Specific gravity at 25° C 0.9473 to 0.9837 0.917 to 0.934* 
Refractive index at 20° C. 1.4887 to 1.4974 1.4820 to 1.4900* 
Specific rotation at 25° C. 37.92° to —50.63 16° to —59°* 
Carvone content (per cent 69.6 to 81.8 35 to 66 


Uo oe ae 


Che specific gravity of the oil of Chrysanthemum is considerably higher than 
that of oil of Spearmint and the refractive index of the former is slightly higher 
than that of Spearmint. The optical rotation of the Chrysanthemum oil is slightly 
lower. The per cent yield of carvone from oil of Spearmint may vary from 35 to 
66 per cent. The per cent yield of carvone from the above samples exceeds these 
limits, running between 69.6 and 81.8 per cent. 

To further establish the identity of carvone in this oil the separated ketone 
has been compared with carvone from a known source with reference to specific 
gravity, refractive index, optical rotation and other physical characteristics such 
as odor and appearance. The following table shows the relationship between the 
constants of the carvone in the Chrysanthemum oil as determined in this study and 
the constants which are given for carvone hy Gildemeister (4): 
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ase III. 
Carvone from 
Oil of Chrysanthemum Oil of 
Balsamita var. tanacetoides Spearmint. 
Specific gravity at 15° C. 0.9669 0.9652 
Refractive index at 20° C 1.4990 1.4988 
Specific rotation at 20° C, — 59.20 —59.66° 


In addition to this the melting points of carvoximes prepared from Chrysan- 
themum oil and from oil of Spearmint have been determined and are found to be 
identical. The melting point of carvoxime was stated by Mulliken (5) to be 72° C. 
Melting point found in these determinations was 72° C. The melting point of mixed 
samples of carvoximes also was found to be 72° C. 

As additional proof for the identity of carvone the dinitrophenylhydrazone 
of the Costmary oil has been prepared and the melting point found to be 186° C. 
to 187.5° C. as compared to 189° C. as cited by Kamm (3). The dinitrophenyl- 
hydrazone of carvone from oil of Spearmint was found to have a melting point of 
1s9° C. It is felt, however, that with adequate purification, which has not been 
possible up to the present time, the two melting points will be found to check more 
cl sely. 

SUMMARY. 


The morphological characteristics of the plant, Chrysanthemum Balsamita L. 
var. lanacetoides Boiss. have been listed and the histology of the various plant parts 
has been described and illustrated. 

Determinations of specific gravity, refractive index, optical rotation and per- 
centage yield have been made on the volatile oil obtained from the plant. These 
have been compared with similar constants for oil of Spearmint. 

The chief constituent of the oil has been isolated and identified as /-carvone 
by its physical constants, by the melting point of its oxime and by the melting point 
of the 2,4-dinitrophenylhydrazone. 
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A MODIFIED REDDISH CUP TECHNIQUE FOR EVALUATING THE 
GERMICIDAL ACTIVITY OF “LIQUID ANTISEPTICS.’’* 
BY ARTHUR H. BRYAN.! 
DISCUSSION. 

Comparative test determinations of the bactericidal activity of antiseptics 
usually present difficulties in the laboratory because so many variable physical and 
bacterial growth factors tend to influence the results. Phenol coefficient tests based 
upon the time and concentration of any antiseptic to kill eighteen to twenty-four 
hour cultures of the E. typhi are still used where antiseptic strength is required, 
but the results are subject to deviations or errors, and by many authorities are not 
considered very reliable. A check test using an entirely different determinative 
technique would therefore appear advisable. Recently Reddish evolved a method 
for testing antiseptic and germicidal ointments by the cup and smear method in 
which ointments were dropped into a cup, cut into plated culture media and seeded 


* Presented before the Scientific Section, A. Pu. A., New York meeting, 1937 
' Science Department, Baltimore City College, Baltimore, Md 
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with staphylococci or mixed infection pyogenic cocci. After twenty-four hours’ 
incubation the zones of inhibition and diffusion were noted. 

The writer in the JOURNAL OF THE AMERICAN PHARMACEUTICAL ASSOCIA- 
rion, Vol. 25, 606 (1936), published a paper evaluating the antiseptic or bacteri- 
cidal activity of 85 U. S. P. and N. F. ointments based on comparative inhibition 
and diffusion zones in culture media seeded with staphylococci, or mixed infection 
cocci obtained from boils or pimples. The comparisons were formulated from the 
actual width of the respective inhibition and diffusion zones. The apparent success 
of this method in evaluating ointments suggested that a similar technique might 
be attempted and adapted to testing the germicidal activity of liquid antiseptics and 
disinfectants, with the results also interpreted visually in terms of comparative in- 
hibition and diffusion zones by actual measurement. 

Standardization of Culture Media.—In order to get uniform data for antiseptic 
coefficients, based on inhibition of viable seeded organisms and diffusion into the 
surrounding medium, the consistency, density, viscosity, moisture content, tem- 
perature and surface tension of the culture medium should be kept constant by 
careful weighing of all ingredients and also the final product according to the 
U. S. P. H. or “Standard Methods Formule’’ for nutrient agar medium. The 
sterilization time, pressure and temperature should be regulated and standardized 
according to the amount prepared. In our experiments one liter of nutrient agar 
was sterilized in the autoclave at 120° C., for half an hour with steam pressure 15 
Ibs. per square inch. The nutrient agar formula was prepared according to exact 
weight and content. 


Agar 25 Gm 
Peptone 10 Gm. 
Meat extract 5 Gm. 
Sodium chloride 5 Gm. 
Water 1 liter 


The heat of autoclaving tends to increase the acidity of the medium, so the 
final post autoclaving py, should be 7.4. Before inoculating the tube culture 
media with the test organism, the media should be cooled in the hot water-bath to 
the usual 45°-50° C. Hot media attenuates or limits the growth rate of the thermo- 
labile cocci making them less resistant to germicides and in doing so increases the 
inhibition zone. 


Several preliminary batches of antiseptics were tested varying the technique for preparing 
the culture media. When 15 Gm. of agar were used instead of 25 Gm. the diffusion and inhibition 
zones were greater for all antiseptics tested. When a very hard media with high viscosity and 
surface tension was made containing 30 Gm. of agar the diffusion zones were lessened. Prolonged 
autoclaving increased the concentration of the medium and thus decreased the inhibition zones. 
A batch of watery medium which barely jelled gave inhibition zones which covered the entire 
plate when used as a test medium for strong antiseptics, particularly when the blotter impregna- 
tion technique was used. Variations in the surface tension of agar and density of the medium 
clearly influence the end results, so that every phase of the medium preparation should be standard- 
ized. 

Even with this standardization results tend to vary in different laboratories. It is suggested 
that as an alternative method all batches of tests be run on the basis of comparison with 10% 
phenol using the same sterilization time, culture media content, technique and incubation period 
for each batch of germicides to be tested. Technicians may, therefore, set up their own compara- 
tive standards when batches of tests are run by comparing unknown antiseptic inhibition zone 
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widths with the phenol zones run at the identical time and using exactly the same technique and 
culture media; 10% phenol and salicylic acid '/,% strength gave fairly constant inhibition zones 
of 1 and 0.1, and may be conveniently used as the basis for standards of comparison 

Modified Technique for Liquid Germicidal Coefficient Determinations. Method I.—Five 
loopfuls of eighteen-hour-old cultures of mixed staphylococci and streptococci were inoculated into 
tubes of 15-cc. sterile liquid nutrient agar which was cooled to between 45°-50° C, The seeded 
culture media was then poured into large-sized petri dishes and allowed to harden. Next, circular 
cups were cut by pressing down the open end of a test-tube through the center of solid culture 
media, one cut for each test plate, and the circular plugget of culture media so cut was lifted out 
with a spatula and discarded. In addition a drop or two of agar was placed on the bottom of 
each cup. The liquid antiseptic to be tested was then poured in up to the brim of the cup with 
a pipette or eye dropper. Incubation at the usual 37° C. for forty-eight hours followed, after 
which the final plate readings and measurings were made with calipers. The resultant widths 
were indicated in terms of centimeters of both the inhibition and diffusion zones. 

Difficulties were encountered immediately, in that antiseptics such as alcohol soon evapo 
rated in the cups, culminating in results that were confusing. We therefore modified the Reddish 
technique by placing the antiseptics in the cups and covering the bottom as usual with agar, but 
sealing the cups with either wax paper, cellophane or melted wax, so that evaporation of the anti 
septic was retarded or prevented. The results so obtained were more uniform and the inhibition 
zones could be measured accurately with calipers and compared. 

Method IT.—The most satisfactory method resorted to, however, involved the use of '/, 
l-inch diameter circles or squares of blotting paper (size immaterial), which were then soaked to 
saturation in the antiseptics to be tested and placed on the surface of the seeded culture medium 
with a pair of forceps. To prevent evaporation of volatile antiseptics, such as alcohol, re-moisten 
ing of the blotting paper with drops from a pipette during the incubation period was necessary in 
order to keep the blotter fully impregnated until the final reading. If further standardization is 
required the white blotting paper usually used in bacteriological laboratories may be cut into 
squares of two-centimeter dimensions when 2 cc.’s of the test antiseptic will saturate the blotter. 


TABLE I.—APPROXIMATE AVERAGE AGAINST MIXED INFECTION STAPHYLOCOCCI AND 
STREPTOCOCCI. 


Liquid Antiseptic Inhibition Zones. Against Bacillus Subtilis Cultures. 
Phenol Phenol 
Coefficient. Coefficient 

Phenol 10% 1.0 cm. 1.0 Phenol 10% 0.6 cm. 1.0 

/0 /o 
Phenol 5% 0.5 cm. 0.5 Mercurochrome 1.1 cm. 1.8 

G) 
Phenol 1% 0.1 ecm. 0.1 Tinct. iodine 2.7 cm 1.5 
Tinct. iodine U.S. P. 3.0 cm 3.0 Comp. cresol !/;00 0.5 em 0.8 
Mercury oxycyanide 2.5 cm. 2.5 Protargol '/.% 0.5 em 0.8 
Mercurochrome 1.8 cm. 1.8 Mercury oxycyanide 2.0 cm. 3.3 
1/1.000, HgC12 1.1 cm. Bal 
Argyrol 20% 0.7 cm 0.7 Using 10% phenol as the standard with an 
Argyrol 10% 0.3 cm. 0.3 approximate inhibition zone of 1.0 cm., the 
Protargol !/;% 0.8 em. 0.8 phenol coefficient of germicidal activity may 
Silver nitrate 2% 0.4 em 0.4 readily be computed by dividing the inhibition 


U.S. P. antiseptic zone width of the antiseptic to be tested by | 


s i 0.4 cm. 0.4 , 
os o om Example: Mercury oxycyanide 2.5 
Comp. cresol 1/100 0.7 cm. 0.7 2 ting e 
C 01 1/1000 0.05 0.05 Tincture of iodine 3.0 
tera Tea a0 ocm 0 Silver nitrate 2% 0.4 
Salicylic acid '/, 

aqueous 0.1 cm. 0.1 
Alcohol 95% 0.5 Results 0.5 

doubtful 

Alcohol 50% 0.2 0.2 


In this case because Phenol 10% was one, 
the coefficient equals the width of the inhibition 


zone 
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The results obtained with the modified impregnated blotter technique were reasonably uni- 
form for evaluating the germicidal strength of the various liquid antiseptics under test. One ad- 
vantage of this test method is the very clear visualization possible for photographic record of 
bactericidal activity. In order to make comparative evaluations of several antiseptics tenable, it 
was necessary to set up tentative standards for comparison. We therefore prepared according to 
U. S. P. formulas, solutions of 5% and 10% phenol; tincture of iodine; mercurochrome; 50% 
and 90% alcohol; 10% argyrol; compound cresol solution, and several other U. S. P. or N. F. 
antiseptics and disinfectants (see Table I). The relative antiseptic strengths were determined 
by measuring the width of each inhibition and diffusion zone in terms of centimeters or fractions 
thereof. Photographs and charts were made in order to clearly show the comparative antiseptic 
activity of standard antiseptics when compared with 10% phenol which had a fairly constant in- 
hibition zone on standard culture media of approximately 1 cm. 


SUMMARY AND CONCLUSION. 


(1) Liquid antiseptics may be check tested for germicidal strength with 
visual interpretation in terms of the width of the zones of inhibition against pyogenic 
cocci or other tests organisms. (2) The blotter impregnation technique gives uni- 
form results provided the culture media preparation is standardized. (3) The 
U. S. P. arsenicals, iodides, coal tars and silver preparations have high germicidal 
coefficients when compared with 10% phenol. (4) 10% phenol gave a zone of 
| cm., so that phenol coefficients equaled the actual zone widths in these particular 
tests. 
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A PROPOSAL FOR AN ALTERNATIVE PERMISSIBLE PROCESS FOR THE 
MANUFACTURE OF THE TINCTURE OF SWEET ORANGE AND OF 
LEMON. 


BY EDWARD M. GERSTENZANG.* 


Observation of the inconvenient features of the official processes for the manu- 
facture of the tinctures, has prompted the following comments and suggestions. 

The official processes, while feasible on a small scale in the retail pharmacy, 
are not very practical in the manufacturing laboratory since in order to obtain the 
outer rind grated from the fresh fruit, as the U. S. P. specifies, comparatively large 
quantities of the latter must be employed with the resulting expense of material 
and labor, particularly where no immediate use can be found for the edible portion 
of the fruit. Since approximately seven Gm. of outer rind are obtainable from a 
lemon and eighteen Gm. from an orange, a liter of tincture requires about seventy 
of the former and twenty-eight of the latter. Add to this the necessary tedious 
hand labor, and the cost becomes quite impressive. 

A simple expedient, therefore, suggests itself, which is amply justified by ex- 
periment and reason. The official tinctures of sweet orange and of lemon are es- 
sentially acoholic solutions of the volatile oils and coloring principles obtained by 
maceration of the outer yellow rind grated from the fresh fruit. 


* 1560 E. 32nd St., Brooklyn, N. Y. 
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Inasmuch as the official oils of sweet orange and of lemon are obtained by ex- 
pression of the fresh peel of the fruit, all the original delicacy of flavor and aroma 
are retained. 

Experience shows that 5% solutions of the oils in alcohol of the proper strength 
duplicate the properties of the official tinctures with the exception of the color. 

The proposed alternative tinctures were prepared by the following formula 
and process: 


rINCTURE OF SWEET ORANGE OR OF LEMON 
Oil of Orange or of Lemon ; 50.0 ce 
Water , , , one 190.0 ce 
Tartrazine certified food color , rer : .g.s 
Purified Talc a bis a. F 
Alcohol. ; dat ow g. s., 1000.0 ce 


Dissolve the oil in 750 cc. of alcohol, add the water and sufficient alcohol to make 1000 cc 
Add the purified talc, shake well and filter until clear. Add traces of the tartrazine cautiously 
until the desired color is obtained. 


The two tinctures are undistinguishable by the physical senses from the 
official tinctures in the preparations into which they enter. Moreover, the alterna- 
tive tinctures possess the advantage of constant composition. The tartrazine food 
color was found to be unaffected to any appreciable extent by several hours’ exposure 
of the tinctures to bright sunlight and a precedent for the use of an “‘artificial’’ color 
in place of a natural color is found in N. F. VI which directs the use of amaranth 
for coloring Elixir Triple Bromides, in place of the cudbear of the N. F. V. 

By the simple process outlined, considerable economy of money, time and 
labor is effected and a product is obtained which satisfies every requirement. 


SALTS OF TRIETHANOLAMINE.* 
BY GEORGE W. FIERO.' 


Triethanolamine, combined with a fatty acid, is being used to a large extent 
as an emulsifying agent, particularly in the field of cosmetics. It appears to be 
superior to other soaps for this purpose because of the ease of emulsification. Tri- 
ethanolamine soaps have also been suggested as detergents to replace ordinary 
soaps for certain purposes. 

The present study is a comparison of the salts of several fatty acids with tri- 
ethanolamine. These salts were prepared by the reaction of molecular quantities 
of the fatty acid with triethanolamine. Pure fatty acids (Eastman) were used in 
all cases since commercial products are often mixtures. 

Surface Tension.—The surface tension was determined by means of a duNouy 
apparatus at 40° C. on 0.14% aqueous solutions of the various triethanolamine 
salts. This concentration was chosen since it is considered optimum for detergent 
action using ordinary soaps. The surface tensions were found as follows: 








* Presented before the Scientific Section, New York meeting, A. Pa. A., 1937. 
1 University of Buffalo, School of Pharmacy. 
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Triethanolamine base 66.6 
Triethanolamine acetate 69.5 
Triethanolamine isocaproate 61.7 
Triethanolamine caproate 57.6 
Triethanolamine caprylate 46.5 
Triethanolamine caprate 34.1 
Triethanolamine laurate 27.1 
Triethanolamine myristate 33.3 
Triethanolamine palmitate 40.4 
Triethanolamine stearate 40.4 
Triethanolamine oleate 34.6 


Determination of numerous commercial soaps of the same concentration in- 
dicated a surface tension of 28.5-32.9. Only one (T. laurate) of the triethanolamine 
salts gave as low a surface tension. 








The peculiar range of surface tensions 
is readily seen in the graph (Plate I). a | 
Unsaturated fatty acids (oleic) seem al 
to produce salts with lower surface ™ \ 
tensions than saturated fatty acids 2 *} \ 
(stearic) of the same number of car- Ry \ 
bon atoms. & ve 
Suds.—The amount of foam pro- 3 wx} 
duced when shaken is often taken as 
an index of quality for soap. In no as 
case did the amount of suds produced “ 
equal that of a pure commercial soap. 
The suds produced were of much less ee ee a a a 
duration than those of commercial No. C atoms  saluraled fatly acids 
soap. The results are indicated in Plate I.—Surface tension of Salts of Triethanol- 
the following table: amine. 
Triethanolamine 0% 
Triethanolamine isocaproate 5% 
Triethanolamine caproate 5% 
Triethanolamine caprylate 12% 
Triethanolamine caprate 36% 
Triethanolamine laurate 48% 
Triethanolamine myristate 16% 
Triethanolamine palmitate 2% 
Triethanolamine stearate 0% 
Triethanolamine oleate 40% 


The above data were obtained on 0.14% solutions at 22° C. 

Alkalinity.—The py was determined on 0.14% solutions of the triethanolamine 
salts using a Taylor colorimetric slide comparator. The results are indicated in 
the following table :! 


Triethanolamine 8.9 
Triethanolamine isocaproate 6.4 
Triethanolamine caproate 6.1 


1 The writer is indebted to E. G. Gundlack for the pu determinations. 
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Triethanolamine caprylate 6.2 
Triethanolamine caprate 6.5 
rriethanolamine laurate 7.1 


Triethanolamine myristate S 
rriethanolamine palmitate 8.3 
rriethanolamine stearate 8 
lriethanolamine oleate 7 


The alkalinity of triethanolamine salts was far below that of a variety of com 
mercial soaps which ranged from 8.7 to 9.4 for the same concentration. 
Emulsification._ In order to obtain an emulsion which would readily break, 


a 25% emulsion of mineral oil was used. Mineral oil was used because a vegetable 


oil might contain a small amount of free fatty acids which would falsify the results. 
The triethanolamine (molecular quantities) was dissolved in the water and the 
fatty acid in the mineral oil. The solutions were agitated with a high speed me 
chanical mixer for 15 seconds and allowed to stand for 48 hours. Upon examining 
the samples, it was found that there was often a distinct tendency for the emulsion 
to “‘cream’”’ even though it was not broken. If the emulsion was broken, the value 
of the emulsifier was indicated by the percentage of free oil and the percentage of 


The data are indicated in the following table: 


“cream.” 
EMULSIFICATION, 
Fatty acid salt 5% 2.5% l O% 0.5% 0.25% 
Isocaproat« - _ — 
Caproate - — — 
Caprylat« a _ _ - — 
Caprate 25% C 25% C - - ~ 
1% 0 2% O 
Laurate + + 24% C 7%C 16% C 
4% O 10% O 13% O 
Myristate + 90% C 90% C 28% C 22% C 
TO TO TO 6% O 
Palmitate + 26% C 11%C 8% C 1% C 
10% O 14% 0 17% O 21% 0 
Stearate + + + 25% C 15% C 
3% O 12% 0 
Oleate + + + 32% C 34% C 
3% O 1% O 
Legend: T = trace, C = cream, O = oil, — = cracked, + = emulsion 
SUMMARY. 


A study of salts of triethanolamine indicated that the surface tension decreased 
and the relative foam production increased with the number of carbon atoms of the 
saturated fatty acid up to 12 and then decreased. The py increased with the num 
ber of carbon atoms. The stearate, oleate and laurate exhibited the best emulsify 


ing powers. 
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A SERIES OF CONTRIBUTIONS TO THE QUESTION OF THE 
RELATION BETWEEN CHEMICAL CONSTITUTION AND LOCAL 
ANESTHETIC ACTIVITY.* 


Il. SOME ALKOXY BENZOATES OF DIALKYLAMINO ALCOHOLS. 
BY W. A. LOTT,! S. E. HARRIS! AND W. G. CHRISTIANSEN. ! 


In considering the possibility of enhancing the anesthetic potency in the ester 
type anesthetic, one of the earliest questions to which our attention was directed 
was the effect of substituents other than the amino group in dialkylaminoalkyl 
benzoates. The fact that some ethoxy naphthoic acid esters of amino alcohols 
(1) such as 


/ —COO CH,CH, N (CoHs)s 
\ \ ) OCH; 


had proved to be effective local anesthetics, and the further fact that the butoxy 
group in Percaine (2) 
CONHCH:;CH.N(C:2Hs)- 


DW, 
OC,Hy» 
not only contributed essentially to the anesthetic potency of that drug, but proved 
to have an optimum effect in a series of analogous compounds 


CC INHCH.CH,N( CoH; Je 


JN 
ae 


LL Jo 


in which R was varied from CH; to C;H,,, led us to give further consideration to the 
fact that diethylaminoethyl p-methoxy benzoate was considerably less active than 
diethylaminoethyl p-amino benzoate. The fact that the methoxy group was an 
unsatisfactory replacement for the amino group in this pair of compounds had to be 
considered along with the further facts that it would be very improbable that any 
enhancement of activity to be had by para alkoxy substitution would be optimum in 
this first member of the homologous series, and that the physiological effect of the 
methyl group is so frequently out of line with the effect of its higher homologous 
groups. 

Our conclusion that a study of the effect of alkoxy substitution in the benzoic 
acid residue of dialkylaminoalkyl benzoates might be fruitful was immediately con- 
firmed by the fact that diethylaminoethyl p-ethoxy benzoate proved to be very 
much more active than diethylaminoethyl p-methoxy benzoate, and in fact some- 
what more active than diethylaminoethyl p-amino benzoate (Procaine). 

Before setting out upon a systematic variation of the alkoxy substituents it 





* Presented before the Scientific Section, A. PH. A., New York meeting, 1937. 
' Research Laboratories, E. R. Squibb & Sons, Brooklyn, N. Y. 
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seemed desirable to have available a comparison of the anesthetic activity of the 
several isomers of the above p-ethoxy benzoate, and we therefore also prepared the 
diethylaminoethyl o-ethoxy benzoate and the diethylaminoethyl m-ethoxy ben- 
zoate. The activities of these isomers proved to be considerably less than that of 
the p-ethoxy benzoate, the ratio of activities of the three isomers being approxi- 
mately of the order para = 1, meta = '/s, ortho = '/,. in the production of corneal 
anesthesia, and para = 1, meta = */, and ortho = '/; in the production of intra- 
dermal anesthesia. We, therefore, selected as the scope of this study the para 
alkoxy benzoic esters of dialkylamino alcohols. 

A series of p-alkoxy benzoates of diethylaminoethyl alcohol was first prepared 
and the compounds submitted to pharmacological test. Because the summation 
of all considerations such as anesthetic potency, toxicity, etc., made the compound 
diethylaminoethyl p-ethoxy benzoate seem especially interesting, an additional 
series of esters was prepared in which all were derived from p-ethoxy benzoic acid 
but the alkylamino alcohol was varied in diverse manners. For analogous reasons 
a much smaller series of alkylaminoalkyl esters derived from p-butoxy benzoic acid 
was also prepared and studied. 

After these several series of anesthetics had been prepared and the preliminary 
pharmacological studies had been completed, a paper by Rohmann and Scheurle 
(3) appeared, in which seven of the compounds prepared and studied by us were 
reported. These authors had evidently based their studies on a somewhat similar 
viewpoint as our own but had not extended their interest to so wide a variety of 
alterations in the ester molecules. In the descriptive tables of the compounds 
prepared by us, we have included the melting-point data obtained by Rohmann and 
Scheurle on their samples of the same compound in those instances in which their 
work has overlapped our own. 

The compounds being reported in this paper are arranged in the three tables 
appearing below. In every case the compound has marked local anesthetic prop- 
erties, the especial characteristics of which will be described elsewhere very shortly 
in separate papers emanating from the Biological Laboratories of E. R. Squibb & 
Sons, and the Department of Pharmacology of the University of Nebraska, School 
of Medicine. 


TABLE I.—DIeTHYLAMINOETHYL p-ALKOXY BENZOATE HYDROCHLORIDES. 


COC ICH.CH: N( C,H; je 
_ 


H Cl 
| 
OR 
Method of 
Preparation R. & S 
—See Ex- Melting Melting Point Analysis 
Acid from Which Ester perimental Point of of HCI Salt Found Calculated 
Is Derived R Part HCl Salt (Corrected) %N %Cli YIN %Ci 
p- Methoxy benzoic -OCH; la 142° C. 5.07 12.52 4.87 12.33 
p-Ethoxy benzoic -OCH:CHs 1 174° C. 177 ..3° C 4.62 11.55 4.64 11.76 
4.62* 11.86* 





! As has already been indicated in the previous paper, the results of these pharmacological 
studies will be reported elsewhere. 
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?-(n) propoxy benzoic -OCH:CH:2CH3 la 137° C. 137.6-138.1° C. 4.25 11.22 4.44 11.24 
4.34* 10.93* 
p-(iso) propoxy benzoic -OCH(CHs): 2 128° C. 125.5° C 4.28 10.93 4.44 11.24 
p-(n) butoxy benzoic -OCH:CH:CH:.CHs; 1 147° C. 146.5-147.5° C. 4.19 10.76 4.24 10.76 
p-allyloxy benzoic -OCH:.CH = CH: la 130° C. 130° C 4.40 10.93 4.47 11.31 
>-B-paaayatheny -OCH:CH:¢ > Ie 91-92°C. 3.76 9.30 3.72 9.42 
benzoic 


~-8-ethoxy ethoxy 
benzoic 


-OCH:CH:0CH:CHs 2 102-103.5° C 4.03 9.80 4.05 10.03 
p-8-bromo allyloxy 


benzoic 


OCH:CBr = CH: 3 81.5-83.5° C. 4.3 9.80 3.57 9.03 


p-8-diethylamino -OCH:2CH:N(CsHs): 1 


Hygroscopic** 7.70 
ethoxy benzoic 


Norte: Below are included also the single ortho and meta alkoxy benzoic acid esters of diethylaminoethy] alcohol. 
o-ethoxy benzoic -OCH:CHs 1 139-139.5° C. 5.0 11.55 4.64 11.76 
m-ethoxy benzoic -OCH:CHs 2 125-125.5° C. 4.96 11.21 4.64 11.76 


* Analytical data obtained on a separately prepared sample. 
** R. & S. report m. p. 180° C. for the dihydrochloride. 


TABLE II.—p-EtTHOxY BENzo1c ESTER HYDROCHLORIDES OF VARIOUS ALKYL AMINO ALCOHOLS. 





CO—A 
ral 
\ 
OCoHs 
Method of 
Preparation 
—See Ex- Melting Point Analysis. 
Alcohol from Which perimental of HCl Salt Found. Calculated. 
Ester Is Derived \ Part (Corrected) %N Qcil. AN. BFC. 
Ethyl amyl amino CsHu 1 108-110° C 3.98 11.6 4.07 10.33 
ethyl SNCH:CH.O 
C:Hs 
8-Di (n) butylamino (CHsCH2C H2C H2):NCH2CH:0 1 144.5-145.5° C 4.08 9.26 3.91 9.90 
ethyl 
y-Di (mn) butylamino (CH:sCH:CH:CH2),NCH2:CH:CH:;0- 1 85.5-86.5° C 3.42 9.08 3.76 9.05 
propyl 
88-Dimethyl-y-di- (C2Hs)2NCHe2C(CHs)2.CH20- 5 121-121.5° ¢ 7.78 9.47 7.81 9.89 
ethylaminopropyl 
y-Diethylaminopropyl! (C:Hs)z:NCH:CH:CH:0 4 149.9-150.4° C 4.34 11.27; 4.44 11.24 
*11.30 
(R.&S.) 148°C. *4.31 (R. & S.) 
11.22 
8-Diethylamino-é- (CH3)2:CH.CH:CH.CH;0- 3 Oil 4.11 4.36 
methyl (n) amyl 
N(CsHs) 
aa- Di-dimethylamino- CH2N(CeHs): 5 121-121.5° C 7.78 9.47 7.81 9.89 
methyl -propyl 
CH:CH: C O- 
CH:N(C2Hs)2 
a-Methyl-a-diethyl- CHs 3 122-124° C 3.92 10.00 4.02 10.39 
aminomethyl n- 
propy! CHsCH: C O- 
| 
CH:N(C2Hs)2 
8-Diethylaminoeth (C2Hs):NCH2-CH:0CH:CH:0 5 112-115° C 4.9 11.3 4.05 10.30 


oxy ethyl 








64 JOURNAL OF THE Vol. XXVII, No. 8 


2-Diethylamino cyclo CH: 3 184—185° ¢ 4.04 9.98 3; a4 9.77 
hexyl rs 
H2C CHO 
coum 
HaC CHN(C:H 
Me 
CH 
1-Diethylamino 2,3- C:Hs)2NCH2.CHOH.CH:0 3 Not definite 4.34 10.76 4.22 10.70 
propanediol 
N-Ethyl diethanol 3 oil 4.94 4.98 
amine CaHs 
PNCH:CH10 
HOCH:CHY 


* Analytical data obtained on a separately prepared sample 


rasB_e III.—p-Butoxy Benzoic ESTER HYDROCHLORIDES OF VARIOUS ALKYL AMINO ALCOHOLS 
CO—A 
& 
OCH;CH,CH,CH; 


Method of 


Preparation 
See Ex- Melting Point Analysis 
Alcohol from Which perimental of HC! Salt Found Calculated 
Ester Is Derived \ Part (Corrected) IN %Cl %N %Cl 
V-Ethyl diethanol 3 79.6° C 3.93 10.39 4.04 10.27 
amine C:Hs 4.05* 10.35* 
SNCHCH.O 
HOCH:CHs; 
1-Diethylamino 2,3 C:Hs):NCH:CHOH.CH:20O 3 Indefinite 3.92 10.2! 3.39 9.88 
propanediol 
8-Dimethylamino CHs)s.NCH2CH:0 1 132-133° C 1.74 11.00 5.08 11.55 
ethyl 


* Analytical data obtained on a separately prepared sample 


EXPERIMENTAL. 


The methods involved in the preparation of the many anesthetic ester hydrochlorides re 
ported by us were in no case difficult or involved. A number of well-known methods of preparing 
such esters of alkylated amino alcohols were used. These methods will be briefly described and 
numbered to correspond with the numbers in the several columns which indicate which of these 
esterification methods were used in preparing each of the individual compounds 

Method No. 1.—The acid chloride was refluxed for several hours with slightly more than the 
equivalent amount of the amino alcohol in a medium of anhydrous benzene. The reaction mix 
ture was then treated with a dilute solution of sodium hydroxide and thoroughly washed with 
water to remove the excess of diethylaminoethyl alcohol. The benzene solution of the ester base 
was then dried over sodium sulfate and treated with a very slight excess of a solution of dry hydro- 
chloric acid in absolute alcohol. In some instances the ester salt immediately separated in crystal- 
line form and was recrystallized from acetone, mixtures of alcohol and ether, or some other suitable 
solvent. In other instances the crude ester salt was first obtained by evaporating the benzene 
solution to dryness and then recrystallized from a suitable solvent as indicated 

The acid chloride was refluxed for several hours with an equivalent quantity of the amino 
alcohol in dry benzene, and the reaction mixture allowed to stand over night in a cool place. The 
crude ester hydrochloride which thus crystallized from the benzene solution was filtered off and 
dissolved in water. This aqueous solution was then alkalinized with dilute sodium hydroxide 
solution and the ester base extracted with benzene The benzene solution was washed thoroughly 
with water and dried over potassium carbonate. The benzene was then boiled off and the residual 


ester base distilled in high vacuum. 
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ee ee 





Aug. 1938 AMERICAN PHARMACEUTICAL ASSOCIATION 665 


Method No. 2.—The acid chloride was refluxed for several hours with two equivalents of the 
amino alcohol in a medium of dry benzene. When the reaction mixture was allowed to stand in 
the cold the excess amino alcohol crystallized out as the hydrochloride leaving the ester base in 
solution. This amino alcohol hydrochloride was filtered off and the benzene solution of the prod- 
uct evaporated to dryness. The residue was then taken up in anhydrous ether and treated with a 
very slight excess of dry hydrochloric acid. The ester hydrochloride crystallized out and was re- 
crystallized out of the solvent which proved to be most suitable. Dry acetone, or mixtures of 
either acetone or alcohol with anhydrous ether have usually given excellent results. 

Method No. ?.—Equivalent quantities of the acid chloride and the amino alcohol were re 
fluxed several hours in a benzene solution while an excess of powdered anhydrous potassium car- 
bonate was kept suspended throughout the reaction mixture by means of efficient agitation. The 
solid mixture of potassium carbonate and potassium chloride was then filtered off and the benzene 
solution treated with a very slight excess of dry alcoholic hydrochloric acid. The benzene was 
then boiled off and the crude residue recrystallized by taking up in a minimum amount of absolute 
alcohol to dissolve it and adding sufficient anhydrous ether to cause incipient precipitation 
Standing in a cool place or rubbing with a stirring rod usually produced crystallization. 

Method No. 4.—The acid chloride was added to a solution of the amino alcohol in water 
containing an excess of sodium hydroxide and the mixture shaken for one-half hour. After the 
heat which developed had been dissipated the crude ester base which separated out as a thick oil 
was taken up in benzene and washed with several portions of dilute sodium hydroxide and finally 
with several portions of water. The benzene was boiled off and the residual ester base taken up 
in a minimum volume of absolute alcohol and treated with just sufficient dry alcoholic hydrochloric 
acid to convert it to the ester hydrochloride. Sufficient dry ether was then added to induce crys- 
tallization of the product. 

Method No. 5.—The acid chloride was refluxed with an equivalent quantity of the amino 
alcohol in a small volume of anhydrous chloroform. When the hydrochloride of the amino alcohol 
which first separated had completely disappeared and the solution was clear it was cooled and ad- 
mixed with sufficient anhydrous ether to induce crystallization of the ester hydrochloride. 


It should be further commented that there was no systematic basis for our choice of the 
methods used in the individual preparations. These preparations represented some of our earliest 
work and it was desirable to try out various esterification methods for purposes of comparison. 
Yields have been omitted from our discussion entirely for the reason that in our preparation of 
small quantities of the various ester hydrochlorides for preliminary evaluation no attempts were 
made to obtein the best yields obtainable and very often much of the product remained unisolated 
in cruder crops of crystalline material or even in mother liquors 


SUMMARY. 


1. Several series of alkoxy benzoic esters of alkyl amino alcohols were pre- 
pared and isolated as their hydrochlorides. 
2. These compounds have all proved to be local anesthetics in preliminary 


pharmacological tests and the details of these studies are to be presented shortly. 
REFERENCES. 
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666 JOURNAL OF THE Vol. XXVII, No. 8 


A CHEMICAL STUDY OF PISCARIA SETIGERA PIPER 
(EREMOCARPUS). 


I. THE OIL OF THE SEEDs.*! 
BY J. D. SMITH, J. A. MITCHENER, JR., AND HENRY M. BURLAGE.? 


Piscaria setigera Piper, also known as Turkey Mullein, a member of the 
Euphorbiacee, is an annual, low, heavily scented, hoary throughout with a very 
dense stellate pubescence; the stems are much branched from near the base, the 
branches mostly procumbent, 15-60 cm. long. The leaves are alternate, entire, 
ovate, petioled without stipules. The flowers are small, in axillary clusters, without 
an involucre, diecious or monecious; the calyx of the staminate flowers is 5-6 
parted; of the pistillate, none; stamens are 6-7; the receptical is hairy and the 
ovary has 4-5 glands at the base, l-celled, l-ovuled, densely pubescent. The 
capsule is 2-valved; the seeds smooth and shining, 4mm. long. The herb is found 
growing profusely in dry ground from the Columbia River to Southern California 
(1, 2). 

The Indians are said to have used the plant as an arrow poison and to stupefy 
fish by throwing the herbage in the water, hence the name Piscaria (1. e., belonging to 
fish). It has also been stated to be of value as a carminative and febrifuge. Our 
attention was called to the herb because of a reputed value for the treatment of 
asthmatic conditions by the Indians of the Northwest even at the present time. 
The most common method of use for relief of this condition was to sleep upon pillows 
which contained the herb as a filler. 

The plant material used in this investigation was collected in the region of 
Medford, Oregon. 

EXPERIMENTAL. 

The air-dried ripe seeds of the plant were crushed and extracted in two ways: (1) Hot 
Extraction.—Six hundred grams were successively extracted with petroleum ether, ether, chloro- 
form, etc. The solvents were evaporated off and the respective extracts weighed, and (2) Cold 
Percolation.—One hundred grams of the seeds were percolated with the above-mentioned solvents 


and absolute alcohol in a percolation apparatus designed to maintain the evaporation of the 
solvent at a minimum. The following tables show the results of these extractions. 


TABLE [, 
Hot Extraction. Cold Extraction. 
Solvent Wt. of Ext. %. Wt. of Ext. %. 
Petroleum ether 130.45 Gm. 21.74 22.10 Gm. 22.10 
Ether 1.99 0.33 0.80 0.80 
Chloroform 1.21 0.20 0.60 0.60 
Alcohol 1.85 1.85 


This part of our investigation was devoted to a study of the petroleum-ether extracts since 
this represented by far the greatest amount of material. In the first phase of the work the two 
types of extracts were kept separate. Both extracts were amber in color; that of the cold extract 
being somewhat darker; both possessed a castor oil-like odor, a nutty taste and a consistency of 
heavy mineral oil. 


* Scientific Section, A. Pu. A., New York meeting, 1937. 

‘ Pharmaceutical Laboratories, School of Pharmacy, University of North Carolina, Chapel 
Hill, N. C. 

2 Professor of Pharmacy. 
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Preliminary tests indicated the absence of nitrogen and sulfur. Of the several qualitative 
tests carried out (3) it was proved that both extracts were in the main a non-drying fixed oil. The 
following additional tests were of interest: (1) Hauchecorn’s Reaction gave a brown-red color with 
the hot extract and deep amber with the cold, (2) Wiedmann’s test showed a deep red-brown color 
to both the acetone and acid layer upon the addition of acid, (3) both extracts solidify with Cavalli’s 
Reaction, (4) with Serger’s test the hot extract yielded a very dark (blue?) lower layer; the cold ex- 
tract a dark green layer, (5) both extracts yield a pink heavy layer with Kreis’ test. The cold 
extract yielded a deeper pink color and (6) both oil layers became darker under the influence of 
Soltsein’s and Beccht’s tests. 

The physical constants of the oil were determined at 25° C. The specific rotation was ascer- 
tained with a Hilger polarimeter and the refractive index with an Abbé refractometer. The oils 
failed to solidify at —21.3° C. 

The chemical constants determined were (a) acid number (4), (6) saponification value (5), 
(c) ester value (5), (d) acetyl value (6) and (e) iodine value (5). 


TABLE IT. 
Oil from Oil from 
Hot Extraction. Cold Extraction. 

dos 0.90628 0.91827 
(Des Cnc + 
N25 1.47275 1.47365 
Acid number 16.86 11.90 
Saponification value 183.22 185.63 
Ester number 166.36 173.73 
Acetyl value 41.03* 9.17* 
Iodine value 120.5 134.1 


* Value not determined because of the dark color of the oil. 
* End-points difficult to determine because of the dark color of the oil. 


Since the oils from the two extractions were quite similar and the amounts remaining after 
the preliminary tests were so small they were combined and the fatty acids were separated from 
the combined sample (135.51 Gm.) by the procedure recommended by Goldstein and Jenkins (7) 
using (a) solution of ammonium carbonate, (0) and (c) sodium carbonate and (d) potassium hy- 
droxide. The weights of these portions were 6.7273, 9.9425, 12.4149 and 11.9077 Gm., respectively. 
These quantities as well as the free acids obtained after saponification of the oil are now being 
studied. 

SUMMARY. 


1. The seeds of Piscaria setigera yield essentially a non-drying fixed oil. 
2. The physical and chemical properties of the oil are reported. 
REFERENCES. 
(1) Frye, T. C., and Rigg, G. B., “Northwest Flora’ (University of Washington Press), 
pages 245-246. 
(2) Piper, C. V., and Beattie, R. K., “Flora of the Northwest,’’ page 231 (1915). 
(3) Rosenthaler, L., ‘“The Chemical Investigation of Plants,’’ English translation of the 
3rd German Edition, pages 69-71 (1930). 
(4) United States Pharmacopoeia XI, page 444. 
(5) Ibid., page 445. 
(6) ‘Methods of Analysis,” Assoc. Official Agr. Chem., 4th Edition, pages 417-418. 
(7) Goldstein, S. W., and Jenkins, G. L., Jour. A. Pu. A., 25, 637 (1936). 
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EVALUATION OF CATHARTICS.* 7 
BY ARNO VIEHOEVER.**'! 
INTRODUCTION. 


It has been pointed out by the students of human afflictions that in this 
country approximately 90% of the people —at one time or another—suffer from con 
stipation. The discomforts and toxic complications, as a result of such constipa 
tion, are too well known to require enumeration or discussion. 

The certain and speedy removal of the clogged-up waste and food material (or 
the removal of agents causative of indigestion and diarrhea) from the intestinal 
canal is of paramount importance, as such clearance alone prevents further resorp 
tion of toxic substances and excretions. 

Since the danger of using drastic intestinal irritants is also well known, methods 
and medicaments must be selected for treatment which are least, if at all, harmful 
to one or all body organs and tissues. 

An adequate bio-assay method is therefore needed, permitting one to deter- 
mine the physiological value of the multitude of cathartic substances, natural or 
synthetic, all more or less highly recommended as laxatives. This need becomes 
all the more urgent in view of the fact that our knowledge of the chemical nature of 
our most common vegetable drugs, as aloes, cascara, rhubarb, senna and podophyl 
lum, is still too vague to permit their chemical evaluation. 

The author, after a brief historical review, aims to emphasize the significance of 
additional results, obtained with his daphnia method (1-5), since these findings 
permit quantitative comparisons, made possible through the use of a uniform 
chemical reference standard. 

HISTORICAL 

An interpretive review of results obtained upon testing of laxatives on various animals 
and man, has been given most recently by Munch (6) from whose book we quote the following: 

“Fish: The reports (with cathartics) do not suggest any characteristic response by the 
fish; accordingly tests upon these animals do not seem to offer possibilities for quantitative assays. 

““Mice: Mice stored and fed under laboratory conditions showed enormous variations in 
the normal rate of passage of food along the gastro-intestinal tract. In a series of preliminary ex 
aminations concordant results were not obtained in testing castor oil, aloin, podophyllum or fluid- 
extract of cascara. 

“Rabbits: Rabbits appear too sensitive to cathartics to be used for bio-assays 

“Cats: Though cats were found to be very serviceable for testing cathartics, the sensitivity 
of different animals varied greatly. The minimum effective dose of each cathartic was essentially 
constant when tested upon the same animals at weekly intervals over a period of several months 
Differences in dosage of 25 to 50 per cent could be detected without difficulty. Smaller differences 
in dosage were detected upon sensitive cats 

“Dogs: Dogs have proven more variable and more difficult to standardize than cats 
rhe possibility of constipation complicates their use for assay purposes 

“‘Man: Because of the great variation in activity of the gastro-intestinal tract of the same 
person at different times, as well as of different persons at the same time, marked differences in re 
sponse to cathartics have been observed 


* Presented before the Scientific Section, A. PH. A., New York meeting, 1937, and illus 
trated with Micro-Movies 
+t From the Gross laboratory for Biological and Biochemical Research 
** A_O. A. C. Referee on Daphnia Methods. 
1 Prof. of Research, Philadelphia College of Pharmacy & Science. 
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“Conclusion: Tests upon cats have given more satisfactory and consistent results than 
tests upon mice, dogs or men. The accuracy of results (testing the same cat?) is usually between 
20 and 50 per cent.’ 

Since then Williams, Abramowitz and Killian (1934) (7), testing white and yellow phenol- 
phthalein on various animals, found that rats failed to respond toasecondand larger dose, furnishing 
further evidence of the inconsistency of the laxative action of phenolphthalein in lower mammals; 
that only repeated doses proved effective to cats, that a dog (18 Kg.) showed no laxative action, 
after having received a dose of 10 Gm. of yellow phenolphthalein. 

Monkeys (Marcacus rhegus) of 2 Kg to 3.5 Kg. body weight were found most suitable for 
the study of phenolphthalein, the laxation becoming evident from 3 to 22 hours, usually within 
§-12 hours. The minimum dose for different monkeys varied quite widely (as does the dose for 
human subjects) namely, from 2.1 mg. to 6.8 mg./Kg. body weight for the white and from 0.6 mg. 
to 3.0 mg./Kg. body weight for the yellow phenolphthalein. 

Green, King and Beal (1936) (8), working with cascara and its constituents, concluded that 
bio-assay methods used were not definitely quantitative; rats were too undependable with the 
present technique; guinea pigs could be used to interpret the results of feeding various compounds 
of the bark with those of pure compounds. To permit readjustment of animals to normal at 
least one-week intervals were arranged between experiments.! 

To a limited extent, especially selected human beings are said to have been found satis- 
factory as test objects, provided they are given prolonged rest periods. However, no published 
data are available 

Realizing the limitations of the test animals, found unsatisfactory for biological testing of 
cathartics, the advantages and disadvantages of using the cat were considered. The use of the 
cat is suggested by the comparatively favorable report, cited above, as well as its employment in 
Vieth’s experiments in which the effects of oxyanthraquinones were determined in a systematic 
survey. 

Of interest in this connection is the fact, that hexaoxyanthraquinone, found ineffective to 
the cat, proved laxative to man. Therefore Oswald in his book (1924) on ‘“‘Chemical Constitution 
and Pharmacological Effect’’ concludes that the results obtained with the cat are not to be trans- 
ferred without reserve to human beings, and urges a renewed systematic survey. 

The disadvantages of using cats were: 


l. The need of selecting specially sensitive animals 

2. The need of using the same sensitive animals. 

3. The need of weekly intervals and continuance of the experiments over a period of 
several months. 

4. The limited accuracy (at best about 20 to 50 per cent) 

5. The restriction to a limited number of animals. 

6. The difficulty of controlling such factors as uniform age, food consumption and vitality, 
deemed necessary for comparative studies. 


Commissioned in 1934 with the testing of several aloes, aloin and the resinous residue re- 
maining after its extraction (a problem in which the U. S. P. Revision Committee was interested), 
this author had chosen a new test animal, the transparent crustacean Daphnia magna. The dis- 
advantages, cited above for cats were overcome and the tests for the evaluation of aloe gave highly 
satisfactory results (9). 


BIOLOGICAL AND CHEMICAL REAGENTS AND ME1HODS 


Daphnia Magna.—The propagation of daphnia for experimental use has been reported by 
thisauthor and his associate (10-11). In order toachieve standardization of the animals, the follow 
ing cultural methods have been adopted. 

The media are prepared from well-zrated tap water by adding 125 mg. soy-bean flour 
(Cellu) and 25 mg. of urea to each gallon, or at most 0.1% dried shredded cow manure (Bovung) 
or sheep manure (Whizard Brand), the latter usually yielding a darker pigmented and thus more 


1 The same authors, continuing their studies, determined the degree of catharsis by the 
rate of fecal output (expressed in Gm. per hour), Jour. A. Px. A., 27, 95-100 (1938). 
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conspicuous contents in the food canal. A px of 7.8-8.1 is maintained by the addition of marble 
(in pieces) and a uniform temperature of 70+1° F. The problem of successful breeding consists 
in frequent feeding, freedom from worms and other parasites (through sterilization of the culture 
medium, if necessary) and subsequent inoculation of fodder organism from established cultures; 
freedom from molds of the saprolegnia type stimulated to abundant growth by acid media; free 
dom from chlorine and from an excess of carbon dioxide, which is indicated by numerous gas bub 
bles formed near surface; freedom from excess of hydrogen sulfide, detected by its odor, particu 
larly when the culture jar is stirred; absence from excessive pollution with bacteria or infusions 
which causes a cloudy turbidity and lack of oxygen in the medium. 

Chemical Reference Standard.—As a dependable yardstick representing a uniform constant 
standard measure for the degree and speed of evacuation, specially purified crystalline elaterin 
has been found to be most satisfactory in the standardization of evacuation. The commercial 
substance elaterin is a combination of two crystalline compounds, elaterin a in prisms and melting 
above 200° C. (230° C. or less) levorotatory, physiologically inactive, not readily soluble in abso 
lute alcohol; and elaterin 8, crystallizing in plates melting below 200° C. (194-197° (?)) dextroro 
tary, readily soluble in absolute alcohol and physiologically a very active cathartic (12) 

TESTING METHOD. 

While the complete separation has not been effected, the mixture, upon suspension in cul 
ture water as well as the filtrate! of this suspension, has caused speedy evacuation effected gen 
erally in from ten to twenty minutes, markedly exceeds that time observed previously for curacao 
aloe in a concentration of 0.05% in culture water. 

A tentative assay is suggested below for the biological evaluation of rhubarb and rhapon 
ticum, in particular and for laxative drugs in general (4). Consideration was given to. 


I. The standardization of conditions as: 


1. Number of animals. 

2. Amount of culture water. 

3. Composition including the px concentration of the culture water 

4. Temperature of the culture water 

5. Pretreatment of the animals (pure line, uniform sex, age and vitality) 
6. Technique of administration of the preparation to be tested 


II. Determination of the normality spread of normal deviation 


1. The best time interval of observation. 
2. Intensity of effect at a certain prefix time. 


III. Unit of effect—fixed in terms of time and extent of evacuation 
IV. Variation of reaction of animals 


For observation of the laxative effect flat Vie-tubes or chambers, specially designed by the 
author, are used; the first, holds about 1 cc.—2 cc. depending upon the number of animals placed 
in one tube and the method of examination, the second, may be used in the projector for observa 
tion on the transparent screen or like the tubes inspected at magnification varying from 6—100 
and over, with handlens or microscope. 


ASSAY METHOD FOR THE EVALUATION OF LAXATIVES 


(Submitted to the A. O. A. C.) (4). 


Test Object—Daphnia (Daphnia magna). Age 10 days. Reared from pure strains, at 
temperatures between 68-72° C. in culture water of known fx concentration (fH 7.8-8.1); female 
sex (without eggs or young in the brood sac) from the same colonies, kept under identical conditions 
and with 100% filled food canal. Use 30 daphnia for each test. 

Procedure.—Prepare a suspension of reference elaterin (Merck) in concentration of 0.1 
Gm. in 100 cc. of culture water of py 7.8-8.1 and filter. (Preferably use crystalline elaterin 8, 
melting point 197° C., 0.02 Gm. in 100 cc. culture water as above and filter.) If the solution ob 











1 A fairly coarse filter, permitting the passage of fodder organisms was used 








Aug. 1938 AMERICAN PHARMACEUTICAL ASSOCIATION 671 


tained is to be preserved, check it for potency against freshly prepared solutions at least 
every month and discard it if not of standard potency. 

Add the standard in 0.5-cc. quantities to the test animals, placed singly in special observa- 
tion tubes (flat, 3” long, 0.5” wide) freed from decantable culture water. 

Observe the speed and extent of evacuation at low magnification (6-10), and check, if de- 
sirable, with higher magnification (100). Record the time of approximately 50% and 100% 
evacuations 

To test the preparation, dissolve or suspend it in amounts of 0.1 cc. in 10, 50 and 100 cc. 
of the same culture water as specified above and filter. Add this test solution in 0.5-cc. quantities 
to the test animals. Proceed as directed for the standard solution. 

Determine the concentration of the test and standard solutions producing the same degree 


of response. 


SUMMARY AND CONCLUSIONS. 


The chemical evaluation is not possible of any of the common organic cathar- 
tics, as their chemical composition is not fully understood. 

The author’s daphnia method of physiological evaluation with Daphnia magna, 
worked out for the evaluation of curacao and cape aloe, aloin, and remaining resins, 
has been successfully applied to other organic cathartics, as rhubarb, rhaponticum, 
cascara, jalapin, podophyllum (13), elaterin, yohimbine (14), etc. The laxative 
effect of white and yellow phenolphthalein was verified by Messrs. Tinsley from 
Coll. of Medicine, University of Illinois and Prof. Bonisteel of Coll. of Pharmacy, 
Fordham University. 

As a dependable yardstick, representing a uniform constant standard measure 
for the degree and speed of evacuation, specially purified crystalline elaterin (pref- 
erably 8) has been found most satisfactory. Thus it should be possible to express 
the efficiency of any organic cathartic in terms of laxative units, using standardized 
female daphnia, 10 days old, with filled food canal, as the biological reagent, and 
the pure organic chemical elaterin as a standard substance for comparison. 
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A STUDY OF ISOPROPYL ETHER AND METHYLENE CHLORIDE AS 
SOLVENTS IN ALKALOIDAL ASSAYING, II.*! 


BY M. L. JACOBS? AND GLENN L. JENKINS.” 
INTRODUCTION. 


During the past few years a considerable number of new solvents have been 
introduced by the chemical industry, many of which are commercially available in 
such quantities as to make them economically useful for many purposes. Many 
of these modern solvents have been used in certain pharmaceutical operations, such 
as the extraction of oils, fats, waxes, resins, balsams and other plant and animal 
principles. 

Several excellent articles (1, 2,3) have appeared in recent years on the general 
subject of new solvents and their uses. However, no study of the value of any of 
these solvents in extracting alkaloids quantitatively from vegetable drugs has been 
reported. It is the purpose of this investigation, therefore, to determine the value 
of certain of these solvents in the quantitative determination of the alkaloidal 
content of certain drugs. 

For several reasons isopropyl ether and methylene chloride have been selected 
for this study. In the first place, these solvents are sufficiently insoluble in water 
to be classified under the general heading of ‘‘immiscible solvents.’’ Also, the iso 
propyl ether possesses properties somewhat similar to ethyl ether, which is now 
used in many of the assay processes, with certain additional advantages, such as 
lower vapor pressure, higher boiling point, higher flash point, less solubility in 
water and in many cases somewhat higher solvent power. Methylene chloride has 
a lower boiling point than chloroform, and‘a specific gravity of about 1.33 as com 
pared to 1.48 for chloroform. It is also practically insoluble in water. Thus, either 
one of these solvents may be used alone, or combined with the other in any propor 
tion, as immiscible substances to extract alkaloids from aqueous solution. 

Upon consideration of the many factors involved in alkaloidal assaying, few 
generalizations in regard to the value of a solvent can be made with any degree of 
accuracy. The solubility of the alkaloid or alkaloids in a given solvent is not always 
a criterion of its usefulness in extracting the alkaloids from vegetable drugs. The 
physical properties of the powdered drug may be such as to make it difficult to 
extract the alkaloids in a given time, while, on the other hand, the nature of the 
solvent may be such that it will easily penetrate the cell walls and thus prove to be 
highly efficient in dissolving out the alkaloids. 

It is for these and other reasons that a comparative study of isopropyl ether 
and methylene chloride with those solvents now used in certain official assay proc 
esses has been undertaken. 

* Presented before the Scientific Section, A. PH. A., New York meeting, 1937. 

! This paper is based on a thesis presented to the Graduate School of the University of 
Maryland by M. L. Jacobs, in partial fulfilment of the requirements for the degree of Doctor of 
Philosophy 

? Professor of Pharmaceutical Chemistry, School of Pharmacy, University of North Caro 
lina 

* Professor of Pharmaceutical Chemistry, College of Pharmacy, University of Minnesota 
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The drugs selected for study were Belladonna, Cinchona, Nux Vomica and 
Guarana. The assay procedures as given in the United States Pharmacopoeia X 
have been strictly followed, with no attempt to alter the methods of procedure in 
any way. 


EXPERIMENTAL. 


Belladonna Leaves (4).—The assay procedure in the United States Pharmacopoeia X is carried 
out by taking 10 Gm. of Belladonna Leaves in No. 60 powder, placing in a percolator of special 
design, and adding a sufficient amount of a 3:1 mixture of ether-chloroform to completely saturate 
the drug. The drug is allowed to macerate for a short period of time, and ammonia water added. 
After macerating for 1 hour the drug is packed firmly and a 3:1 mixture of ether-chloroform passed 
through the percolator slowly until the drug is extracted. 

The ether-chloroform mixture is then extracted with dilute sulfuric acid, using successive 
15-cc. portions of acid until the organic solvent is free from alkaloids 

The acid solution is made alkaline with ammonia and extracted with successive portions of 
chloroform until the aqueous layer is free from alkaloids 

Finally the chloroformic solution is evaporated to dryness, the residue taken up in a little 
ether and again evaporated to dryness rhe residue is finally dissolved in standard sulfuric acid 
and the excess acid determined with standard sodium hydroxide. 

Thus, it is observed that the initial solvent used to extract the alkaloids in the assay of 
Belladonna Leaves is a 3:1 ether-chloroform mixture, and the final solvent chloroform alone. 
The following tables (Tables I-VI) will show the variations in solvents, the number of extractions 
required and the percentage of alkaloids found. 


TABLE I.—ASSAY OF BELLADONNA LEAVES. 
(U. S. P. X Method.) 


Acid Solu Number Final Number % Alk 

Ist Solvent tion Ext'n’s Solvent Ext’n's Found 
3:1 ethyl ether 

chloroform H:SQ,, 2% { Chloroform 4 0.308 

” “ i ™ 4 0.318 

” - 5 sd 4 0.312 

- ! - 4 0.310 

Av. 0.312 


TABLE II ASSAY OF BELLADONNA LBAVES 
(U.S. P. X Method— Modified.) 


Acid Number Final Number % Alk 
Ist Solvent Solution Ext'n’'s Solvent Ext’n’s. Found 
3:1 isopropyl ether Methylene 
methylene cl H2SQ,, 2% } chloride 4 0.142 
= = ! re t 0. 154 
= 4 4 0.152 
1 4 0.147 
Av. 0.149 
laBLeE III.—Assay OF BELLADONNA LEAVES 
U.S. P. X Method — Modified.) 
Acid Number Final Number % Alk 
Ist Solvent Solution Ext'n's Solvent Ext’n’s. Found 
3:1 ethyl ether Methylene 
chloroform H.2SQy, 2% | chlorids 4 0.303 
ry a 1 4 0.310 
1 $i { 0.307 
| a 4 0.318 


Av. 0.309 
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TABLE IV.—ASSAY OF BELLADONNA LEAVES 
(U. S. P. X Method— Modified. ) 








Acid Number Final Number % Alk 
Ist Solvent Solution Ext'n's Solvent Ext'n’s Found 
3:1 ethyl ether Methylene 
methylene cl H:SQ,, 2% } chloride / 0.294 
x“ + ™ i 0.283 
’” 4 j 0.290 
™ 4 7 4 0.275 
Av 0.284 
TABLE V.—ASSAY OF BELLADONNA LEAVES. 
(U. S. P. XI Method— Modified.) 
Acid Number Final Number % Alk 
Ist Solvent Solution Ext’'n’s. Solvent Ext'n’s Found 
10 cc. alcohol 
20 cc. ether H2SO,, 0.1.N 4 Chloroform 4 0.318 
- = 4 7 4 0.312 
~ 4 ' } 0.328 
" 4 ” } 0.301 
AV 0.315 
TABLE VI.—ASSAY OF BELLADONNA LEAVES 
(U. S. P. XI Method— Modified.) 
Acid Number Final Number % Alk 
Ist Solvent Solution Ext’n's Solvent Ext'n's Found 
10 ce. alcohol 
20 cc. isopropy! 
ether H2SO,, 0.1.V 4 Chloroform 4 0.292 
™ - 4 4 0.268 
" " 4 " 4 0.272 
- = 4 ™ 4 0.284 
Av 0.279 


The sample of Belladonna Leaves used for the determinations recorded in Tables I-VI, in- 
clusive, was in a No. 60 powder and was labeled U.S. P. The average of four determinations is 
recorded in each case. These determinations were run in duplicate, the first pair being numbered 
1, 2 and the second pair 3, 4 in the tables. In some cases more than four determinations were made 
and the four in closest agreement selected. 

Table I will show the results obtained when assayed according to the U. S. P. X Method. 
It will be observed that in three cases four extractions were required with dilute sulfuric acid 
and in one case five extractions. The number of extractions will depend somewhat upon the 
operator; however, it is safe to say that four extractions with 15-cc. portions of 2 per cent sulfuric 
acid are sufficient for complete extraction in most cases. It will also be observed that four ex 
tractions with chloroform (25, 20, 15, 15 cc.) are sufficient for complete extraction of the alkaloids 
from the alkaline aqueous solution. 

The results in Table II were obtained by extracting the drug with a 3:1 mixture of isopropyl] 
ether-methylene chloride, and using methylene chloride as the final immiscible solvent. The low 
results obtained are, no doubt, largely due to the inability of the isopropyl ether to penetrate the 
powdered drug and allow the mixed solvent to completely extract the alkaloids. This conclusion 
is substantiated by an examination of the results in Table IV, where the initial solvent is a 3:1 
mixture of ethyl ether-methylene chloride and the final solvent methylene chloride 

Table III shows the results obtained when an initial solvent of 3:1 ether-chloroform was 
used, and methylene chloride as the final immiscible solvent. Upon examination of these results 
it is clear that methylene chloride is equally as efficient as chloroform for extracting atropine from 
aqueous solution. 

Table IV shows the results obtained when a 3:1 mixture of ethyl ether-methylene chloride 
and a final solvent of methylene chloride was used. It is observed that methylene chloride sub 
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stituted for chloroform in the initial solvent is not quite as efficient as the latter when used in the 
same proportion. 

Table V indicates the results obtained when the same sample of Belladonna Leaves was 
assayed by the continuous extraction method as outlined in the U.S. P. XI. Table VI shows the 
results obtained when isopropyl ether was substituted for ethyl ether in the above procedure. 

From an analysis of the results in Tables I-VI, inclusive, it is seen that isopropyl ether is 
not as efficient a solvent as ethyl ether in the assay of Belladonna Leaves, according to the 
U.S. P. X or U.S. P. XI assay methods. However, methylene chloride is shown to be as efficient 
as chloroform for removing the alkaloids from the alkaline aqueous solution in the final extraction, 
and might, therefore, be used instead of chloroform for this purpose. 

Cinchona (5).—Cinchona was selected because it represents an official drug assay gravimetri- 
cally by Type Process A of the U.S. P. X. The powdered drug used in the assays was in a No. 60 
powder and labeled U. S. P. 

The steps in the assay of Cinchona for total alkaloids are as follows: The drug is heated 
for one hour on a water-bath with a small amount of diluted hydrochloric acid and distilled water 
A 3:1 ether-chloroform mixture is then added and followed by ammonia water to render the mix- 
ture alkaline. The alkaline liquid is then shaken intermittently during two hours or, in a mechani 
cal shaker for one hour. After standing over night, the mixture is again shaken for one-half hour. 

An aliquot portion of the liquid is decanted, representing a definite weight of the drug, and 
transferred to a separator. The alkaloids are extracted from the organic solvent with successive 
15-cc. portions of 2 per cent sulfuric acid. 

The acid solution, containing the total alkaloids in the form of sulfates, is made alkaline 
with ammonia water and completely extracted with chloroform. Finally the chloroform extract 
is evaporated to dryness, the residue dried to constant weight at 100° C. and weighed. 

The data recorded in Tables VII-XIV, inclusive, were obtained by following strictly the 
assay procedure in the U. S. P. X, the only change being in the nature of the solvents used, as 
reported in the tables. 


TABLE VII.—Assay or CINCHONA FOR TOTAL ALKALOIDS 
(U. S. P. X Method.) 


Acid Number Final Number % Alk 
Ist Solvent Solution Ext'n’s Solvent Ext'n's. Found. 
3:1 ethylether- 
chloroform H2SO,, 2% 5 Chloroform 7 7.96 
” ad 4 = 7 7.84 
” ” 4 " 7 7.92 
s a 4 ” 7 7.87 
Av. 7.89 
TABLE VIII.—Assay or CINCHONA FOR TOTAL ALKALOIDS. 
(U. S. P. X Method— Modified.) 
Acid Number Final Number % Alk 
lst Solvent Solution. Ext’n’s Solvent Ext'n’s. Found 
3:1 isopropyl ether- 
methylene cl. H.SQ,, 2% 4 Chloroform 6 3.30 
- si 4 " 6 3.2 
os es 4 a: 5 3.14 
“se = 4 4“: 6 3.20 
Av. 3.22 


TABLE IX.—ASSAY OF CINCHONA FOR TOTAL ALKALOIDS. 
(U. S. P. X Method—Modified.) 


Number Final Number % Alk. 
Ist Solvent Acid Used Ext'n's Solvent Ext’n’s Found. 
3:1 isopropyl ether- Methylene 
methylene cl H2SO,, 2% 4 chloride 6 3.37 
Z i 4 ™ 6 3.28 
j 6 3.19 
j 6 3.31 
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TABLE X 


(U.S. P. X Method 
Number 


Ist Solvent Acid Used Ext'n's 
3:1 isopropyl ether 
chloroform H2SQ,4, 2% j 
te } 
j 
} 


TABLE XI 


U.S. P. X Method 
Number 


ist Solvent Acid Used Ext'n’s 
3:1 ethyl ethyl 
chloroform H.SO,, 2% j 
- : 
4 
, 


TABLE XII 


U.S. P. X Method 
Number 


Ist Solvent Acid Used Ext’n’s 
3:1 ethyl ether 
methylene cl H.SO,, 2% { 
7 7 5 
: 9 { 
. ° { 


raBLe XIII 


U.S. P. X Method 


Number 


Ist Solvent Acid Used Ext'n 
3:1 ethyl ether 
chloroform 
5% alcohol H,SO,, 2% } 
~ pe ' 
4 
4 


rABLE XIV 


U.S. P. X Method 


Number 
Ist Solvent Acid Used Ext’n's 

3:1 ethyl ethe 
methylene cl 

5% alcohol H2SO,, 2% t 

: 4 

4 

1 


ASSAY OF CINCHONA FOR TOTAI 


ASSAY OF CINCHONA FOR TOTAL ALKALOIDS 


ASSAY OF CINCHONA FOR TOTAL ALKALOIDS 


Vol 
Modified.) 
Final Number 
Solvent Ext’n 
Methylene 
chloride 
= 6 
6 
6 
Av 
Modified.) 
Final Number 
Solvent Ext’n’s 
Methylene 
chloridk 6 
id 6 
6 
6 
Av. 


ASSAY OF CINCHONA FOR TOTAL ALKALOIDS 


Modified.) 


Final Number 
Solvent Ext'n's 
Methylene 
chloride 6 
“ 6 
ad 6 
- 6 
Av 


ASSAY OF CINCHONA FOR TOTAL ALKALOIDS. 


Modified ) 


Final Number 
Ext’n’s 


Solvent 


Chloroform 6 

= 6 

» 6 

” h 

Ay 

ALKALOIDS 
Modified.) 
Final Number 
Solvent Ext'n's 
Methylene 

chloride 6 

“ws 6 

- « 

’? 6} 

Av 


XXVII 
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lable VII shows the results obtained when the Cinchona was assayed according to the 
U.S. P. Method. It required four extractions in three cases and five extractions in one case, using 
15-cce. portions of sulfuric acid. Seven extractions were required with chloroform in every case 
to completely remove the alkaloids from the alkaline aqueous solution, using 25, 20, 15 . l5 ce 

Table VIII is a summary of the results obtained when a 3:1 mixture of isopropyl ether 
methylene chloride is used to extract the drug and chloroform to remove the alkaloids from the 
alkaline aqueous solution. From the amount of alkaloids obtained it is clear that such a mixture 
of isopropyl ether-methylene chloride is not suited as a solvent to extract cinchona alkaloids from 
the crude drug. The low results obtained are due to the inefficiency of the isopropyl ether and 
not to the methylene chloride, as may be seen from an examination of Table XII. The same 
number of extractions with dilute sulfuric acid are required to remove the alkaloids from the or 
ganic solvent as were used in the experiments recorded in Table VII. From a consideration of 
the distribution ratio of quinine between these two liquids this is to be expected. 

Table LX indicates the results obtained when the initial solvent was a 3:1 mixture of iso 
propyl ether-methylene chloride, and the final solvent methylene chloride. The only conclusion 
that can be drawn from the data is that methylene chloride seems to be about as efficient as chlo 
roform for removing the cinchona alkaloids from alkaline aqueous solution. 

Table X shows the results obtained when a 3:1 mixture of isopropyl ether-methylene chlo 
ride was used to extract the alkaloids from the drug and methylene chloride to remove the alka- 
loids from alkaline aqueous solution. As in Table IX, it may be seen that isopropyl ether is not 
suitable for removing cinchona alkaloids from the drug quantitatively, whether it be mixed with 
methylene chloride or chloroform 

rhe experiments carried out and recorded in Table XI show that methylene chloride is 
perhaps a little more efficient than chloroform for removing the cinchona alkaloids from alkaline 
aqueous solution. The number of extractions necessary for the complete removal of the alkaloids 
by methylene chloride is six, as compared to seven when chloroform is used. However, an average 
of 0.1 per cent icss alkaloids recovered indicates that extraction 1s not quite as complete with 
methylene chloride, even though the seventh extraction gave no test for alkaloids. Such a dis 
crepancy in results is likely due to experimental error, because the same amounts of solvent were 
used in each case, namely, 25, 20, 15 15 cc., and from a consideration of the distribution ratio 
of quinine between water and methylene chloride, six extractions should be sufficient for the 
complete removal of the alkaloids. 

The results in Table XII show that methylene chloride may be substituted for chloroform 
in the initial solvent without changing the results of the assay to any great extent. Thus, when 
a 3:1 mixture of ethyl ether-methylene chloride is used to extract the alkaloids from Cinchona, 
the amount of total alkaloids is found to be 7.82 per cent as compared to 7.79 per cent when an 
ethyl ether-chloroform mixture is used. 

Experiments were run to show the effect of a small amount of alcohol when used with the 
ether-chloroform mixture and with the ether-methylene chloride mixture to extract the alkaloids 
from the drug. Tables XJII and XIV show that 5 per cent of alcohol mixed with either of the 
above solvents will extract more total alkaloids than when the solvents are used alone. When 
added to the ether-chloroform mixture the amount of total alkaloids obtained was 8.23 per cent, 
and when mixed with the ether-methylene chloride mixture 8.06 per cent was obtained. 

Nux Vomica (6).—This drug is assayed by Type Process A of the U.S. P. X, and the alkaloids 
are determined volumetrically. The steps in the assay are as follows: The drug 1s extracted with 
a 3:1 ether-chloroform mixture, which has been made alkaline with ammonia, T.S., according 
to the general procedure under Type Process A. An aliquot portion of the liquid is collected and 
extracted with dilute sulfuric acid to remove the alkaloids as sulfates from the organic solvent. 

The acid aqueous solution is then made alkaline with ammonia T.S., and the alkaloids 
completely extracted with successive portions of chloroform. Finally, the chloroform is evaporated 
to dryness, the residue dried at 100° C. to remove traces of ammonia and the alkaloids deter- 
mined volumetrically, using methyl red, or cochineal as the indicator. 

The assay procedure in the U. S. P. X was followed strictly, using a No. 60 powder in all 
cases. The data recorded in Tables X V—XIX, inclusive, were obtained by following this procedure, 
the only changes being in the solvents used. 

Table XV shows the results obtained by the U. S. P. X assay method. Five extractions 








lst Solvent 
3:1 ethyl ether- 
chloroform 


” 


lst Solvent 
3:1 isopropyl 
ether-methy- 

lene cl 


TABLE XVII. 


list Solvent 
3:1 ethyl ether 
methylene cl 


” 


TABLE XVIII. 


Ist Solvent 
3:1 isopropyl 
ether-methy- 

lene cl 


” 


TABLE XIX. 


Ist Solvent 
45% isopropyl 
ether 
50% chloroform 
5% alcohol 


TABLE XVI. 


JOURNAL OF THE Vol 


TABLE XV.—AsSAY OF Nux VoMICA FOR TOTAL ALKALOIDS. 


(U. S. P. X Method.) 

Number Final Number 
Acid Used Ext'n’s. Solvent. Ext’n’s 

H:SO,, 2% 5 Chloroform 6 

sé 5 - 6 

- 5 » 6 

” 5 ” 6 

Av. 


Nux VoMICA FOR TOTAL ALKALOIDS. 
(U. S. P. X Method—Modified.) 


ASSAY OF 


Number Final Number 

Acid Used Ext'n’s Solvent. Ext'n’s 
H.SO., 2% 5 Chloroform 5 
wi 5 ws 5 
” r » - 
o 5 
’” 5 ” 5 
Av 


ASSAY OF Nux VoMICA FoR TOTAL ALKALOIDS. 


U. S. P. X Method—Modified.) 
Number Final Number 
Acid Used Ext'n's Solvent Ext’n's 
H2SO,, 2% 5 Chloroform 5 
” 5 » 5 
» 5 »” 6 
a3 5 ” 5 
Av 


ASSAY OF Nux VoMICA FOR TOTAL ALKALOIDS. 


(U. S. P. X Method— Modified.) 
Number Final Number 
Acid Used Ext’n's Solvent Ext'n's 
Methylene 

H2SO,, 2% 4 chloride 6 

” 4 ” 6 

- 4 ”” 6 

" 4 6 

Av. 


ASSAY OF NuxX VoMICA FOR TOTAL ALKALOIDS. 


(U. S. P. X Method—Modified.) 
Number Final Number 
Acid Used Ext’n's Solvent Ext’n’'s 
H2SQy, 2% 4 Chloroform 6 
4 6 
4 6 
4 6 


XXVII, No.8 


% Alk 
Found 


to bo 
a 
eo © 


~ 
’ 
~ 


b 
g 
t 


bo 
A= 
or 


% Alk 
Found. 


1.02 
1.04 
1.10 
1.07 


1.05 


% Alk 
Found 


1.11 
1.07 
1.16 
1.08 
1.10 


% Alk 
Found 


0.102 
0.092 
0.090 
0.084 


0.092 





% Alk 
Found 
1.45 
1.52 
1.58 
1.48 
1.51 








Aug. 1938 AMERICAN PHARMACEUTICAL ASSOCIATION 679 


with 15-cc. portions of 2 per cent sulfuric acid were required to completely remove the alkaloids 
from the mixed organic sglvent, and six extractions to remove them from the alkaline aqueous 
solution. The sample of Nux Vomica determined showed an average alkaloid content of 2.46 per 
cent. 

Table XVI indicates the efficiency of isopropyl ether-methylene chloride mixture when 
used to extract the alkaloids from Nux Vomica. The amount of alkaloids found is less than 50 per 
cent of the amount shown to be present by the U. S. P. method. It is clear, therefore, that a 3:1 
mixture of isopropyl ether-methylene chloride is not suitable as the initial solvent in extracting 
the alkaloids from Nux Vomica. 

Ethyl ether and methylene chloride in the ratio of 3:1 parts by volume is also shown not to 
be a good solvent for the alkaloids of Nux Vomica. (Table XVII.) From the results obtained, it 
may be seen that chloroform is to be preferred over methylene chloride for this purpose. From 
a consideration of solubility data a mixture of three parts of isopropyl ether and one part of chloro- 
form should extract as much of the alkaloids of Nux Vomica as a similar mixture of ethyl ether- 
chloroform. However, I was unable to extract over seventy per cent of the alkaloids present with 
thissolvent. The trouble, of course, was the inability of the isopropyl ether to penetrate and soften 
the powdered drug to the same extent as ethyl ether, and thereby enable the chloroform to dis- 
solve out the alkaloids. 

Table XVIII shows that methylene chloride is about as efficient as chloroform for extract- 
ing Nux Vomica alkaloids from aqueous solution. Here the initial solvent is isopropyl ether- 
methylene chloride and the final organic solvent methylene chloride. The per cent of alkaloids 
found is 0.092 as compared to 1.05 in Table XVI. The addition of 5 per cent alcohol to a mixture 
of three volumes of isopropyl ether and one volume of chloroform increases the extractive power 
of the mixture somewhat, however, the amount of alkaloids extracted amounts to only about sixty 
per cent of that obtained when a mixture of ethyl ether-chloroform is used. (Table XIX.) 

From a consideration of the data in Tables XV-XIX, inclusive, it is clearly shown that 
isopropyl ether is not as efficient as ethyl ether when used with chloroform or methylene chloride 
to extract the alkaloids from Nux Vomica. It is also evident that methylene chloride may be used 
in place of chloroform in the assay, whether to extract the alkaloids from the crude drug, or to re- 
move them from aqueous solution in a later step of the assay. Methylene chloride possesses the 
apparent additional advantage over chloroform of forming less troublesome emulsions when shaken 
with aqueous alkaline solutions. In many of the assays run it was noticeable that methylene 
chloride forms less permanent emulsions under approximately the same conditions. This ob- 
servation, however, needs to be investigated further. 


TABLE XX.—ASSAY OF GUARANA FOR CAFFEINE. 


(N. F. V Method.) 


Amount Final Number % Alk. 

lst Solvent Acid Used Acid Used Solvent Ext’n's Found 
Chloroform H-SO,, 1% 10 ce. Chloroform 6 4.12 
“s i 10 cc. - 6 4.19 

™ 10 ce. ™ 6 4.14 

” sa 10 ce. a 6 4.21 

Av. 4.16 


TABLE XXI.—ASSAY OF GUARANA FOR CAFFEINE. 


(N. F. V Method—Modified.) 


Amount Acid Final Number % Alk. 

Ist Solvent Acid Used Used Solvent Ext’n’s. Found. 
Methylene Methylene 

chloride H.SO,, 1% 10 ce. chloride 6 4.15 

ae = 10 ce. vy 6 4.08 

” 10 ce, ‘i 6 4.27 

” 10 ce. = 6 4.34 
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Guarana (7).—The sample of Guarana used for analysis was labeled N. F. V and was ina No. 
60 powder. When assayed by the N. F. V procedure, 4.16 per cent of caffeine was found to be present 
(Table XX.) Since chloroform is the solvent used to extract the alkaloid from the drug according 
to the official procedure, and also, since caffeine is not soluble in isopropyl ether to any great extent, 
it was decided to substitute methylene chloride alone for chloroform in the assay. Table XXI 
shows the results obtained when methylene chloride is used in place of chloroform as the initial 
solvent, and also as the immiscible solvent to extract the caffeine from the alkaline aqueous solu- 
tion. An average of 4.21 per cent caffeine shows that methylene chloride may be substituted for 
chloroform in this assay. Six extractions with methylene chloride were required to completely 
remove the caffeine from the alkaline aqueous solution. This is the same as when chloroform 
is used; therefore from the standpoint of time required methylene chloride is equally efficient, 
but no more so, than chloroform for this purpose. 


SUMMARY AND CONCLUSIONS. 


1. It has been shown that a 3:1 mixture of isopropyl ether-methylene chloride 
is not as efficient as a 3:1 mixture of ethyl ether-chloroform for extracting the al- 
kaloids from the drug in the assay of Belladonna Leaves. It has also been shown 
that methylene chloride is not quite as good as chloroform for the same purpose; 
however, it has been established that methylene chloride is about as efficient as 
chloroform for removing the alkaloids from aqueous solution in the final extraction 
with immiscible solvent. (Tables I-VI.) 

2. In the assay of Cinchona, isopropyl ether cannot be substituted for ethyl 
ether to extract the alkaloids from the drug; however, methylene chloride may be 
used in place of the chloroform. It has been found that methylene chloride is 
equally as efficient as chloroform, for removing the alkaloids from the aqueous 
layer, in the final extraction of cinchona alkaloids. Alcohol increases the amount 
of material extracted when used with ethyl ether-chloroform or ethyl ether-methy- 
lene chloride in extracting the drug. (Tables VII—-XIV.) 

3. Isopropyl ether is not as efficient as ethyl ether when used with chloroform 
or methylene chloride to extract the alkaloids from Nux Vomica. Methylene chlo- 
ride may be used as a substitute for chloroform in the assay, either to extract the 
alkaloids from the crude drug or to remove them from the aqueous layer in the 
final extraction step of the assay. Less troublesome emulsions were encountered 
when methylene chloride was used to extract nux vomica alkaloids from alkaline 
aqueous solution than when chloroform was used. (Tables XV—XIX.) 

4. Methylene may be used as a substitute for chloroform in the assay of 
Guarana. (Tables XX-—XXI.) 
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A PHYTOCHEMICAL STUDY OF KALMIA POLIFOLIA, ERICACEA.* 
BY CLAIRE EVANS.** 
INTRODUCTION. 

Various Kalmia species of the family Ericacee, have from time to time evoked 
interest because of their plentifulness in some portions of this country and also 
because of cases of poisoning reported to be due to some of the species. These re- 
ports of poisonous properties of certain members of the genus Kalmia have, to a 
certain extent, cast suspicion upon all members of the genus. 

Although the Kalmias are not official, either in the United States Pharmaco- 
poeia or in the National Formulary, they are mentioned in the United States Dis- 
pensatory (1), and some of the plants have been used medicinally. 

Kalmia latifolia and Kalmia angustifolia are the species which, up to the present 
time, have been the subject for most of the investigative work. Since, as far as 
could be ascertained, no experiments had been carried out on Kalmia polifolia, 
and since the plant grows fairly abundantly here in the Pacific Northwest, it was 
deemed of interest to investigate the species from a botanical, chemical and toxi- 
cological standpoint. 


HISTORICAL——-PHYSIOLOGICAL ACTION AND USES OF THE GENUS KALMIA. 


Kalmia latifolia has long been considered a poisonous plant (2), and has been 
stated as the cause of poisoning in cows, horses, sheep, goats and chickens. Dr. 
R. H. Stabler (3), Cary and Mathews (4), as well as Crawford (5), testify to the 
poisonous results obtained from experimental feeding of this plant. The Dis- 
pensatory (1) states that the leaves of Kalmia latifolia have been used internally for 
diarrhoea and for syphilis, and externally for skin diseases. 

Kalmia angustifolia has also long been considered a poisonous plant. In fact 
one of its common names, Lambkill, owes its origin to the plant’s reputation for 
being fatal to sheep. Chesnut (6) states that many fatalities have been caused by 
Kalmia angustifolia. According to the Dispensatory (1), a decoction of the leaves 
of this plant is used by the Negroes as a wash for ulcerations between the toes. 

Kalmia microphylla, when fed experimentally to range animals, was claimed 
by Fleming (7) to cause poisoning. 

Kalmia polifolia (Wang) or Kalmia glauca (Ait), also known as Swamp Laurel, 
is a species belonging to the same genus and family as the above plants and served 
as the subject for the experimental work reported in this paper. It grows in sphag- 
num bogs from Newfoundland to Alaska, in the Rocky Mountains and various 
other localities. Although no definite cases of poisoning are cited, Pammel (8) 
states that Kalmia polifolia is poisonous. 


CHEMICAL WORK DONE ON KALMIA SPECIES. 


Kalmia latifolia when investigated by Bullock (9), gave no evidence of a 
volatile oil. Kennedy (10) claimed the isolation of arbutin from this plant, while 
Plugge (11) named it as a source of andromedotoxin. A glucoside, called at first 
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kalmifoliin, was obtained from Kalmia latifolia by Bourquelot and Fichtenholz 
(12), but this was later shown by these investigators to be identical with the gluco- 
side asebotin, isolated in 1883 by Eykmann (13) from Andromeda japonica. Bridel 
and Kramer (14) isolated the glucoside asebotin from Kalmia latifolia and compared 
its properties with those of phloridzin, while Verdun (15) made a study of the pectin 
of Kalmia latifolia. 

Kalmia angustifolia was thought by Deibert (16) to contain arbutin, as well as 
wax, resin and fixed oil. This species also was listed among the andromedotoxin 
bearing plants by Plugge (11). 

EXPERIMENTAL. 
The Kalmia polifolia used in this work was gathered from the Ronald bog a few miles north 


of Seattle during the months of June, July and August. For the chemical work the leaves and 
stems were carefully separated and dried in air. 



































Plate I.—Entire plant of Kalmia polifolia be- Plate II..-Branch of Kalmia poltfolta showing 
side a 12” scale capsules 


A. BOTANY 


The Plant.—Plate I shows the entire plant of Kalmia polifolia beside a 12-inch scale. The 
plant is an evergreen shrub usually from 30-60 cm. high. Plate II illustrates a branch of Kalmia 
polifolia bearing dry capsules. These capsules are 5-celled, many-seeded and arranged in corymbs 
The flowers which precede these capsules have a purple corolla 12-18 mm. broad, 5-lobed; calyx 
5-parted. The leaves are seen to be opposite, oblong, entire, with revolute margin, shiny green 
above and glaucous beneath. 

Microscopic Study of the Leaf —The general outline of the leaf in cross section appears in 
the form of a figure three, due to the curling of the leaf edges and prominence of the midrib on the 
under side. The glaucous appearance of the lower part of the leaf, as seen with the naked eye, is 
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found upon microscopical examination to be due to the numerous trichomes which project from 
the lower epidermis. In fact, when the lower epidermis is stripped from the leaf, and observed 
under the microscope, it appears to be only a mass of these projections. With exception of the few 
trichomes that occur along the midrib of the upper surface of the leaf, the upper part of the leaf 
is perfectly smooth, shining and possessed of a very thick cuticle. Beneath the upper epidermis oc- 
cur from one to two rows of palisade cells below which is the spongy parenchyma. 

The midrib, in cross section, has a lower epidermis protected by a thick cuticle without 
trichomes. Next to this lower epidermis there appears a supporting band of sclerenchyma, be- 
neath which occur the large thin-walled cells of the cortical region. The vascular tissues of the mid- 
rib are arranged in the form of a fan, and are almost completely surrounded by large, heavy-walled 
sclerenchyma cells. 

Microscopic Study of the Stem.—The stems of the younger plants are soft and green, while 
those of the older plants are hard and woody. A cross section of a young stem exhibits an epi- 
dermis with heavy cuticle and occasional trichomes. The web of parenchyma cells forming the 
cortex widens on two sides of the stem, thus giving the latter a lemon-like outline when viewed 
transversely. A circle of small cells, usually one or two in width, occurs at the inner boundary of 
the cortex. Within this circle of cells appear the vascular tissue and a large web of pith. 

A small portion of woody stem, upon maceration according to the method of Jeffrey and 
examination under the microscope, showed wood fibers from 0.3 to 0.5 mm. in length, pitted tra- 
cheids from 0.3 to 0.4 mm. in length, parenchyma cells, spiral vessels and vessels having cross 
markings. 


B. CHEMISTRY. 


Various preliminary analyses were made. Alkaloid (17) and ash (18) determinations were 
carried out by the U. S. P. X method, while tannins (19), sugars (20), starch (21) and pentosans 
(22) were assayed according to the A.O. A.C. For ascertaining the total pectic substances present 
in the leaves, the procedure of Caré and Haynes (23) was used. The results, stated in percentages, 
were as follows: 


Freshly Picked Material. Leaves. Stems. 


Loss of weight at 100° C. 57.3 14.43 


Air-Dried Material. 


Ash 3.44 1.42 
Tannins 12.96 1.95 
Sugars (as glucose) er ey 0.35 
(after inversion) 2.26 2.01 
Starch 0.92 1.57 
Pentosans 4.58 20.46 
Pectins (as calcium pectate) 2.40 a= 
Alkaloid 0.00 0.00 


The amount of volatile oil derived by ether extraction of the steam distillate from 26.179 Kg. 
of fresh leaves was practically negligible. Volatile oil is present, therefore, only in traces in both 
the leaves as well as in the stems, as is shown later by steam distillation of an alcoholic extract 
prepared from the stems. 


SELECTIVE EXTRACTION. 


A five-Gm. sample of the air-dried, powdered leaves was extracted in a Soxhlet apparatus 
for twenty-four hours with petroleum ether. After evaporation of the solvent from the thimble, 
the same sample was successively treated in a similar manner with ether, chloroform, absolute 
alcohol and finally with water. The solvents were allowed to evaporate from the extracts spon- 
taneously, after which the extracts were dried to constant weight first at 100° C. andthenat 110°C. 

The above process was repeated using a five-Gm. sample of dried, powdered stems. The 
results for both leaves and stems appear in the following table, The percentages are based on the 
weight of the original sample taken 
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TABLE I.—SELECTIVE EXTRACTION. PER CENT OF EXTRACTIVE 


Leaves. At 100° C At 110° C. 
Petroleum ether 2.61 2.56 
Ether 4.60 4.59 
Chloroform 2.33 2.29 
Absolute alcohol 14.73 14.70 
Water 11.53 11.50 

Stems At 100° C. At 110° C. 
Petroleum ether 1.22 1.21 
Ether 0.81 0.81 
Chloroform 0.46 0.42 
Absolute alcohol 5.03 4.96 
Water 7.24 7.123 


EXAMINATION OF AN ALCOHOLIC EXTRACT OF THE LEAVES. 


Thirteen hundred grams of dried, powdered leaves were extracted repeatedly with hot 
alcohol. The alcoholic extracts were combined, filtered and the solvent was removed by vacuum 
distillation. The extract so obtained amounted to 332.1 Gm. of a dark, sticky material from which 
the water-soluble materials were removed with boiling water. A combination of these aqueous 
washings formed what is designated below as the aqueous liquid (A). The original alcoholic ex- 
tract thus became divided into two portions, 1. ¢., a water-soluble portion (A), and an insoluble 
greenish resinous mass (B), which on drying in air amounted to 92.3 Gm. 

Examination of the Aqueous Liquid (A).—Concentration and cooling of the aqueous liquid 
(A) caused separation of a dark brown mass of material containing crystals which were washed 
with cold water and recrystallized from hot water. This substance proved to be the glucoside 
asebotin, identified elsewhere in a later part of this work. 

The remaining solution (A) gave distinct tests for tannin with ferric chloride, strychnine 
nitrate, gelatin and egg albumen. 

The original aqueous solution, after separation of the glucoside, was shaken with ether, 
which in turn was extracted with aqueous ammonium carbonate. The carbonate solution after 
acidification was again extracted with ether, which upon evaporation yielded only a negligible 
quantity of indefinite material. 

Examination of the Leaf Resin (B).—The crude, resinous, water-insoluble material which had 
been separated from the aqueous liquid (A), as previously described, was mixed with a large pro- 
portion of pure quartz sand and extracted in a Soxhlet apparatus with various solvents, when the 


4 


following amounts of extract, dried at 100° C., were obtained: 


Petroleum ether extracted 20.8 Gm. or 1.6% 
Ether extracted 32.1 Gm. or 2.5% 
Chloroform extracted 12.4 Gm. or 0.9% 
Alcohol extracted 23.5 Gm. or 1.8% 


The percentages are based on the weight of the original dried leaves taken. Each of the 
above extracts was examined in turn. 

Petroleum Extract of the Leaf Resin (B).—This dark green extract, after dissolving in ether 
and extracting with solutions of ammonium carbonate, sodium carbonate and sodium hydroxide 
from which nothing definite was obtained, was freed of ether and saponified with alcoholic potas- 
sium hydroxide. An ethereal extract from the soapy mixture yielded, on evaporation, a yellow 
mass containing carotinoids from which the desired compound was precipitated by the addition 
of a warm alcoholic solution of digitonin (24). The white precipitate obtained was then refluxed 
with xylol for eighteen hours in order to dissolve out the sterol. Removal of the xylol left a white 
crystalline residue which, after recrystallization from hot alcohol, melted at 128.5° C., and re- 
sponded to the color tests for phytosterol. 

Ethereal Extract of the Leaf Resin (B).—Further purification of this material showed it to 
contain a grayish powder which melted indefinitely around 202° C. It gave the color reactions 
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for sterols, and appeared to be an impure mixture of the sterol found later in greater amount in 
the chloroform fraction. 

Chloroform Extract of the Leaf Resin (B).—The addition of chloroform to this brown ex- 
tract caused the separation of a grayish white powder. This powder, upon drying proved to be 
non-crystalline and melted around 244° C. Numerous attempts made to crystallize the material 
from various organic solvents, such as alcohol, ethyl acetate, chloroform, benzol, ether, petroleum 
ether, pyridine or mixtures of these, resulted only in a gelatinous mass instead of crystals; nor 
did the addition of varying amounts of water to an alcoholic or pyridine solution yield the desired 
result. After repeated treatment with the above-mentioned solvents, the melting point of the ma- 
terial was finally raised to 250—-255° C. 

The powder under observation proved to be quite soluble in cold chloroform, pyridine, 
acetone, amyl alcohol and in ethyl acetate. It was only slightly soluble in cold alcohol or xylol, 
but much more soluble in the boiling solvents. Benzol, ether, petroleum ether, methyl alcohol 
and glacial acetic acid showed only a slight solvent action, while 5 per cent sodium hydroxide 
solution, cold 70 per cent acetic acid or boiling water had no solvent action upon the material. 

The above substance gave negative tests for sulfur, nitrogen, aldehydes, ketones, phenols 
and carbohydrates. 

Tests for Phytosterol—A sample of the solid when dissolved in acetic anhydride, and mixed 
with a few drops of concentrated sulfuric acid, produced a beautiful reddish violet color which 
changed to blue, green and finally brown. The color reaction of Salkowski was positive after 
placing the test-tube for a short time in warm water. Positive color reactions were obtained by 
Schiff’s test and by the iodine-sulfuric acid test. No precipitation occurred, however, upon the 
addition of a saturated solution of digitonin in 90 per cent alcohol, to a saturated alcoholic solu- 
tion of the powder under investigation. 

Acetylation—-A 0.1-Gm. sample was boiled with acetic anhydride, after which the mixture 
was subjected to crystallization from alcohol. Rosettes of crystals formed, which after washing 
with chilled alcohol, became white and melted sharply at 274° C. These crystals after heating 
with normal alcoholic sodium hydroxide for 30 minutes, diluting with three volumes of water and 
standing over night formed crystals which melted at 225° C. and gave the color reactions of the 
phytosterols. 

Phytosterolin—Power and Salway (25) have shown that some of the phytosterols can be 
hydrolyzed to glucose. These have therefore been designated as phytosterol glucosides or phytos- 
terolins. Consequently, the sample was refluxed for three hours on a steam-bath in the presence 
of dilute hydrochloric acid and enough amyl and ethyl alcohols to make a homogeneous liquid. 
Subsequent to removal of the organic solvents, the water-insoluble material was filtered off and 
recrystallized from alcohol, when it melted at 272° C., and gave the color reactions of the phytos- 
terols. 

The above aqueous filtrate, after neutralization and concentration, caused no reduction 
when heated with Benedict’s solution. This phytosterol is therefore not a phytosterolin since it 
does not hydrolyze to a reducing sugar. 

Treatment with Alcoholic Sodium Hydroxide-——A 2.4-Gm. sample of the original powder 
obtained from the chloroform extract was heated for half an hour with 48 cc. of alcoholic sodium 
hydroxide solution. Upon the addition of 120 cc. of boiling water, shaking and allowing to stand 
for a few minutes, a mass of crystalline needles formed. Because of difficulties encountered in 
filtration, and also when using organic solvents, the crystals were centrifuged repeatedly with 
fresh portions of cold 20 per cent alcohol, and then several times with cold distilled water until 
the washings were neutral. When separated and dried, the snow-white, crystalline substance 
melted at 236° C. and gave the color reactions for the phytosterols but did not, however, precipitate 
with digitonin. A sample of these crystals dried to constant weight both over sulfuric acid, and 
in a vacuum oven at 92° C., gave an analysis C—71.9 per cent, H—10.4 per cent. 

The simplest empirical formula corresponding to this percentage composition would be 
Cy,HyO2. The empirical formula C..H3sO, given for citrullol, which has been isolated from 
colocynth (26), Euonymus atropurpureus (27), and caulophyllum thalictroides (28), also corre- 
sponds to the latter percentage composition. Citrullol also gives the color reactions for the 
phytosterols, but the melting point of Citrullol has been given as varying anywhere from 275°— 
290° C., while its acetyl derivative melts between 164°-170° C. Citrullol also differs in that it 
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hydrolyzes to sugar (19) while the sterol from Kalmia polifolia yielded negative results when so 
treated. It is therefore probable that the sterol from Kalmia polifolia is not identical with Citrullol 
nor, as far as could be ascertained, with any other substance which has ever been studied. 

Alcoholic Extract of the Leaf Resin (B).—This black shining, brittle, nearly tasteless material, 
after repeated extraction with warm ethyl'acetate, yielded no deposit of crystals on concentration 
of the ethyl acetate solution. 


EXAMINATION OF AN ALCOHOLIC EXTRACT OF THE STEMS. 


This examination was carried out in a similar manner to that which was performed on the 
leaves. A quantity of dried, powdered stems weighing 6500 Gm., after repeated treatment with 
hot alcohol, gave 410.1 Gm. of a brownish extract upon removal of the alcohol. Distillation of this 
alcoholic extract with steam and subsequent extraction of the steam distillate with ether yielded 
less than one cc. of a yellowish sharp smelling oil. 

There remained in the distillation flask, after distillation of the extract with steam as above 
described, a brownish liquid (A), and a quantity of somewhat greenish resinous material (B). 
These products while still hot were separated by filtration, and the resin was washed thoroughly 
with hot water and dried. 

Examination of the Aqueous Liquid (A).—The aqueous liquid, on cooling, deposited a 
gummy indefinite residue, but yielded no crystalline mass of glucoside, as was obtained at this 
stage during the examination of the leaf extract. Nothing definite was obtained from the aqueous 
stem extract upon treatment with amyl alcohol or ether. 

Examination of the Stem Resin (B).—The dried resinous material which had been separated 
from the aqueous liquid (A) as previously described, was mixed with purified quartz sand and 
extracted successively in a Soxhlet apparatus with various solvents. The weights of the products 
obtained dried at 100° C., were as follows: 


Petroleum ether extracted 48.9Gm.or .75% 
Ether extracted 26.1Gm.or .40% 
Chloroform extracted 2.8Gm.or .4 &% 
Alcohol extracted 124.5 Gm. or 1.9 & 


The percentages are based on the 6500 Gm. of the original dried stems taken. 

The above, dark green, fatty petroleum-ether extract after having been taken up in ether, 
and washed with an aqueous solution of sodium hydroxide, finally yielded a substance which 
gave the color reactions for the phytosterols. Crystals melting at 128.5° C. were obtained by treat- 
ment of the material with boiling 90% alcohol. A mixture composed of the phytosterol from the 
C. and the phytosterol from the stem showed no depression of the 


Lo 


leaf which melted at 128.5 
melting point. It would, therefore, appear that these two are identical 

The ether and chloroform extracts from the stem resin (B), yielded nothing definite when 
treated with solutions of ammonium carbonate, sodium carbonate or sodium hydroxide. No 
crystalline material was obtained from the dried alcoholic fraction of the stem resin after repeated 
treatment with hot ethyl acetate. 

GLUCOSIDE. 

A concentrated, aqueous extract prepared from 3985 Gm. of dried, powdered leaves of 
Kalmia polifolia was digested with hot alcohol in order to take up any glucoside present. Purifica- 
tion of the glucoside from the alcoholic extract was accomplished by exhausting the latter with 
acetone. Treatment of the residue which remained after evaporation of the acetone with hot water, 
and removal of foreign materials with lead acetate and hydrogen sulfide, brought about a display 
of groups or rosettes of many needle-shaped, nearly colorless, crystals which separated from a 
concentrated, hot, aqueous solution. The yield of these bitter tasting crystals amounted to 16.27 
Gm., or 0.4 per cent of the weight of the leaves taken. 

The crystalline material under observation dissolved only sparingly in cold water, about 
0.06 Gm. dissolving in 100 cc. It dissolved readily in hot water, sodium hydroxide, alcohol and 
in acetone. The crystals were amost insoluble in ether, chloroform, ethyl acetate or petroleum 
ether. 

The specific rotation of a solution in alcohol at 50° C. was —54.2°. The crystals themselves 
melted at 137.5° C., but upon hydrolysis with sulfuric acid, there was obtained by extraction of 
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the liquid with ether, a crystalline substance which melted at 163° C. The hydrolyzed glucoside 
also reduced Benedict’s solution. After separating off the ether-soluble substance, obtained by the 
above hydrolysis, the remaining aqueous solution was neutralized with barium hydroxide, and 
filtered. A portion of this filtrate gave a negative test for fructose when boiled with Seliwanoff’s 
reagent. An osazone melting at 204° C. and resembling that of dextrose was prepared from the 
above filtrate by means of phenylhydrazine hydrochloride. 

The glucoside gave a decided Molisch reaction. Concentrated nitric acid put on the dry 
glucoside gave first a black color, turning deep purple, and finally reddish brown. The crystals, 
when evaporated on a steam-bath with concentrated nitric acid, gave finally a brownish red color. 
When the glucoside was moistened with water and inverted over a dish containing 10 per cent 
ammonia water, a yellow color was produced, which changed to reddish brown. Bromine water 
with a solution of the glucoside gave a white turbidity. Saturated solution of normal mercurous 
nitrate, when added to a solution of the glucoside, caused a pink coloration, especially if allowed 
to stand; while with more concentrated 
solutions of the glucoside, a red color was 
obtained. Sometimes when this test was 
performed the mixture became turbid on 
standing, while at other times the mixed 
solutions remained clear but gelatinized after 
a time Mercuric nitrate solution when 
added to a solution of the glucoside gave a 
slight white turbidity. This mixture, in 
time, became gelatinous Frohde’s reagent, 
when added to the crystals, gave a blue 
color, changing to green and finally to brown 





Ferric chloride, when added to a solution 
of crystals, gave a reddish brown color 

Jungmann’s Test.—When the glucoside 
was dissolved in water, made alkaline with 
ammonia, and a solution of phosphomolybdic 
acid added, a blue color was produced. 

The foregoing tests correspond to 
those of the glucoside asebotin found in the 
leaves of Andromeda japonica by Eykmann 
(13), and isolated also from the leaves of 
Kalmia latifolia by Bourquelot and Fichten- 
holz (12), and later studied by Bridel and 
Kramer (14) 

It is probable that the arbutin which 
Deibert (16) claimed to have isolated from  pjate III.—Glucoside, asebotin, from Kalmia 
Kulmia angustifolia, and which Kennedy (10) polifolia leaves. 
claimed to have obtained from Kalmia 








Natural size. 


latifolia was really asebotin, since these workers based their identification of the substance 
isolated on Jungmann’s test, and asebotin also gives this reaction. 

A sample of dried powdered stems weighing 200 Gm. was extracted like the leaves in order 
to ascertain the presence of the above glucoside. However, no glucoside was obtained. It would 
seem, then, that this glucoside is not present in the stems, since it was not obtained either during 
this experiment nor after steam distillation of the alcoholic extract of the stems, although it is 
possible to obtain the glucoside from the leaves even after steam distillation. 


TOXICOLOGY. 


Since Kalmia polifolia was thought to be poisonous (18), experiments were carried out on 
animals, in an attempt to settle the question of its toxicity. It was found impossible to get the 
rabbits and white rats used in the experiments to eat the fresh leaves, although all other food 
was withheld for two days. The rats likewise refused a mixture composed of the dried powdered 
leaves with their regular diet. As a result various extracts were finally made, rolled into pellets 








688 JOURNAL OF THE Vol. XXVII, No. 8 


and forcibly fed to the animals. From 0.1 to 0.3 Gm. of pilular alcoholic extract (each Gm. of 
which represented 4.1 Gm. of dried leaves) was fed to two white rats, weighing around 150 Gm. 
each. One gram of this extract was also fed to a rabbit weighing 1872 Gm. A rat weighing 148 
Gm. and a rabbit weighing 1984 Gm. were fed 0.3 Gm. and 1.0 Gm., respectively, of an aqueous 
extract, each Gm. of which represented 7.9 Gm. of dried leaves. Ether, chloroform and benzol 
extracts were also fed to the rats, as well as a 0.12-Gm. dose of the glucoside asebotin. In no case 
did any of the above extracts nor the glucoside produce poisonous symptoms. 


SUMMARY. 


The plant material employed consisted of the carefully separated leaves and 
stems of Kalmia polifolia, grown in the Pacific Northwest. 

During the botanical work, paraffin sections both of the leaves and of the 
stems were made, examined microscopically, and then photographed. 

Both the leaves and the stems, when investigated separately, were found to 
contain sugars and tannins. The pectins were extracted from the leaves and ex- 
amined. Steam distillation yielded from the leaves as well as from the stems only 
a trace of volatile oil. Neither the leaves nor the stems gave positive tests for 
alkaloids when extracted according to the pharmacopceial method and treated with 
alkaloidal precipitants. From the water-insoluble portion of the acoholic extract of 
the leaves, two substances were obtained which yielded the color reactions for 
phytosterols, one melting at 128.5° C., which precipitated with digitonin, and the 
other melting at a much higher temperature (250—255° C.) which did not precipitate 
with digitonin. The stems yielded only one phytosterol which gave the same tests 
and melting point as the one from the leaves which melts at 128.5° C. The glucoside 
asebotin was found to be present in the leaves but not in the stems. 

As to the toxicity of the leaves, various extracts prepared from them by the 
use of water, alcohol, chloroform, ether and benzol produced no poisonous symp- 
toms when fed experimentally. Oral introduction of the glucoside also was without 
toxic effect. 

BIBLIOGRAPHY. 


(1) Remington and Wood, U. S. Dispensatory, 20th Edition, 1451. 
(2) Pammel, L. H., ‘““Manual of Poisonous Plants,’’ 669. 
(3) Stabler, R. H., ‘““Kalmia Latifolia,”” Am. J. Pharm., 16, 241 (1844) 
(4) Cary, C. A., and Mathews, F. G., “Some Diseases of Cattle,”’ Alabama College Sta 
Bull., 125, 105-106; through U. S. Expt. Sta. Rec., 15, 299 (1903). 
(5) Crawford, A. C., ‘““Mountain Laurel, a Poisonous Plant,’’ U. S. Dept. Agr., Bur 
Plant Indus., Bull. 121, 21-35; through U. S. Expt. Sta. Rec., 19, 1079 (1908). 
(6) Chesnut, V. K., “Principle Poisonous Plants of the United States,”” U. S. Dept. Agr., 
Div. Bot., Bull. 20, 44 (1891-1901). 
(7) Fleming, C. E., “Studies of Poisonous Range Plants,’’ Nevada Sta. Rept., 39-48 
(1919); through U. S. Expt. Sta. Rec., 43, 273 (1920). 
(8) Pammel, L. H., ‘““Manual of Poisonous Plants,”’ 127. 
(9) Bullock, Chas., ‘‘Kalmia Latifolia,’”” Am. J. Pharm., 20, 260 (1848). 
(10) Kennedy, Geo. W., ‘“Arbutin in Kalmia Latifolia,’”’ Jbid., 47, 5 (1875). 
(11) Plugge, C. P., ‘““Andromedotoxinhaltige Ericaceen,’’ Arch. Pharm., 552 (1891). 
(12) Bourquelot and Fichtenholz, ‘‘Glucoside from Kalmia Latifolia,’’ Compt. rend., 154, 
526 (1912). 
(13) Eykmann, J. T., ‘Andromeda Japonica,” Jahresber. Pharm., 18-19, 181 (1883-1884). 
(14) Bridel and Kramer, ‘“‘Asebotin,” Compt. rend., 193, 748-750 (1931). 
(15) Verdun, E., “Pectin of Verbascum Roots and Kalmia Leaves,” J. pharm. chim., 
5, 347 (1912); through Y. B. Pharm. and Trans., 212 (1912). 








Aug. 1938 AMERICAN PHARMACEUTICAL ASSOCIATION 689 


(16) Deibert, T. J., ““Kalmia Angustifolia,”” Am. J. Pharm. (Sept. 1886); through Y. B. 
Pharm. and Trans., 179 (1887). 

(17) The United States Pharmacopeeia X, 452. 

(18) Ibid., 464-465. 

(19) Assoc. Official Agr. Chem., 3rd Edition, 155 (1930). 

(20) Jbid., 112 (1930). 

(21) Jbid., 282 (1930). 

(22) Ibid., 284 (1930). 

(23) Allen’s Commercial Organic Analysis, 5th Edition, 518 and 531 (1923). 

(24) Ibid., 2, 778 (1924). 

(25) Power and Salway, “Identification of Ipuranol and Some Allied Compounds as 
Phytosterol Glucosides,’”’ Trans. Chem. Soc., 103, Part 1, 399 (1913). 

(26) Power and Moore, “Constituents of Colocynth,’”’ Trans. Chem. Soc., 97, Part 1, 
102 (1910). 

(27) Rogerson, Harold, ‘‘Chemical Examination of the Bark of Euonymus Atropurpureus,” 
Trans. Chem. Soc., 101, Part 1, 1040 (1912). 

(28) Power and Salway, ‘‘Constituents of the Roots of Caulophyllum Thalictroides,”’ 
Trans. Chem. Soc., 103, Part 1, 191 (1913). 





PRELIMINARY STUDIES OF THE BOTANICAL COMPONENTS OF 
TECUNA AND JAVA CURARE.* 
BY KARL FOLKERS. 


Curare, the arrow poison of the South American Indians, is composed of the 
combined extractives of many toxic plants. The curares of natives of different 
geographical locations vary in preparation, composition, physiological action, etc. 
The differences in action are no doubt primarily dependent upon what species of the 
genera of toxic plants are accessible and are used by the natives in each locality. 
There has been much scientific study, for many years, of the active principles of the 
curares. The two basic approaches to the study of these active principles are: 
First, studies starting with native curares, and second, studies starting with the bo- 
tanical components. Certain recent studies involving both methods are those of H. 
King (1, 2, 3), Ranyard West (4, 5, 6), Wieland, et al. (7), Spath (8), Friese (9), 
Hauschild (10) and Santesson (11). 

This paper is a contribution to the knowledge of curares as based on the second 
approach; that is, a study of the botanical components. B. A. Krukoff, on his 
Sixth Expedition to Brazilian Amazonia during 1935 and 1936, secured authentic 
crude material, backed by herbarium specimens, which was used by the Tecunas 
and Javas in the preparation of their arrow poison. Notes on the botanical com- 
ponents of these two curares were published by Krukoff and Smith (12). The pre- 
liminary chemical and pharmacological studies on this plant material, as herein de- 
scribed, were made from the point of view of determining which plants contained 
alkaloids of paralyzing action, and which ones did not. This selection, made upon 
authentic botanical material, would provide a basis for further studying the active 
principles of these curares as obtained from certain species of plants. 

It seemed desirable to test first an extract of each plant material which would rep- 
resent the total alkaloids. Since the “‘curarines’’ have been generally recognized 
to be quaternary ammonium bases, then this first extract should contain the qua- 





* From the Research Laboratory of Merck & Co., Inc., Rahway, New Jersey. 
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ternary and non-quaternary fractions in admixture. To this end, the general pro 
cedure was as follows: 


Analytical Procedure —The bark sample (25-40 Gm.) was ground to forty mesh, and ex- 
tracted in a Soxhlet with ethanol for ten hours. The ethanol extract was distilled, and the last 
of the solvent removed tn vacuo at 25-40°. There was added to the residue, 10 ml. water, 2 drops 
of concentrated hydrochloric acid (or more, if necessary) and 25 ml. of diethyl ether. The mixture 
was well shaken and stirred until all the residue had been both dissolved and suspended in solu 
tion. The entire mixture was then filtered with suction (no washing), and the combined aqueous 
and ethereal layers were transferred to a separatory funnel. As much as possible of the water 
layer was drawn off into a test-tube. The volume was noted, and the solution was boiled quickly 
to dispel the dissolved ether. Drops of water were added to bring the volume to the original level 
Occasionally, most of the 10 ml. of water would be recovered, and again only 2 or 3 ml. of final 
extract would be obtained because of emulsions, etc. In all cases, the calculations on the paralysis 
potency and toxicity were made on the basis of the animal threshold dose and on the number of 
Gm. of bark represented by the volume of water added to the ethanol extraction residue. Such 
paralysis potency values are not strictly quantitative since several factors may influence the 
final numerical value. There is no necessary correlation between the paralysis potency and toxicity 
of a plant material since substances of paralyzing action, and others of non-paralyzing action, each 
of different toxicity, may be present together. 

The motor nerve paralysis was determined with frogs by intralymphatic injection and 
application of an electrical stimulation to the sciatic nerve. The toxicity was determined in white 
mice by subcutaneous injection and the results calculated according to Behrens’ method. 

Discussion of the results will be made on the basis of the information supplied by Krukoff 
and Smith in their paper on the preparation of the two curares 


TABLE I —PLAN1sS USED BY TECUNAS FOR CURARE. 


Krukoff Curare Toxicity 
Expt Botanical Name of Plant Botanical Alka- Paralysis White Mice Gm./Kg 
No and Part Number. loids Gm./Kg. Frog L. D.0. L.D.50. L. D. 100 
110 Strychnos Castelneana Wedd. 7533 
Chondodendron limactifolium 7534 + Positive 
(Diels) Mold. (stem bark mixt.) 7535 
116 Strychnos Castelneaana Wedd. 7533 + Positive 
(inner stem bark) 7534 - e eid - . 
126 Strychnos Castelneaana Wedd. 7541 a 850.0 86.0 a 173.0 
(stem wood only) 7548 Negative 
135  Strychnos Castelnaana Wedd. 7537 + 20.0 
(stem bark) Positive 
139 Strychnos Castelneana Wedd. 7538 + 50.0 0.0 .. 80.0 
(root bark) (comparatively Positive 
young plant) 
144 Strychnos Castelneaana Wedd. 7538 ao 200.0 +.0 nas 40.0 
(stem bark) (comparatively Negative 


young plant) 


129 Strychnos toxifera Rob. Schomb. 7539 + 50.0 ses 2.0 
ex. Benth. (stem bark) Positive 

142 Sitrychnos toxifera Rob. Schomb. 7539 + 5.0 2.0 — 1.0 
ex. Benth. (root bark) Positive 

131 Strychnos cf. Peckti Rob. (var. ?) 7549 + 200.0 80.0 
(stem bark) Negative 

141 Strychnos cf. Peckit Rob. (var. ?) 7549 + 20.0 1.0 ' 10.0 
(root bark) Positive 

149 Chondodendron limactifolium 7535 + 200.0 vr 2.5 
(Diels) Mold. (stem bark) Negative 


water percolation 
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122 Chondodendron limactifolium 7535 + Questionable, a 2.0 
(Diels) Mold. (stem bark) but symptoms 
at 25.0 
128 Chondodendron limacifolium 7535 + Questionable, vas ee 5.8 
(Diels) Mold. (stem wood) but symptoms 
at 580.0 
148 Lelitoxicum minutiflorum (Diels) 7536 + Questionable, 2.0 
Mold. (stem bark) but symptoms 
at 200.0 
114 Dieffenbachia seguina (L.) Schott, 7674 Negative 


var. viridis Engl. (succulent 
portion-stems) 


133 Dieffenbachia seguina (L.) Schott, 7637 500.0 400.0 
var. viridis Engl. (succulent Negative 
portion-stems) 
136 Piper sp. (roots) 7546 + 50.0 40.0 
Negative 
138 Piper sp. (Group of P. obliquum 7545 + 125.0 100.0 
R. & P.) (roots) Negative 
118 Aristolochia aff. arcuata Mast. 7542 Negative 
(tuber) 
137 lnnona Ambotay Aubl. sens. lat. 7547 + 100.0 40.0 80.0 
(root bark) Negative 
119 Cyclanthera sp. or Melothria sp. 7544 + Negative 
(tuber) 


Curare of the Tecunas.—Table I gives the results of certain tests made with the plants of 
the Tecunas. In Expt. 110, a mixture of shavings of the outer bark of Sirychnos Castelneana and 
bark of Chondodendron limaciifolium actually used by Indians in the making of curare was tested. 
Che paralysis activity and toxicity showed that the long cold water extraction method of the 
Indians did not exhaust the active and toxic alkaloids from the barks. Thus, in correlating the 
alkaloids isolated from native curare and from plant materials, the question of selective extractions 
is not without interest. (See Expt. 149.) Likewise, it must be pointed out that the Indians ex- 
tract green, fresh bark, whereas these laboratory tests were made with dried bark, and the alka- 
loids extracted by water in the two cases may be quite different. 

Expt. 116 proved the presence of paralyzing alkaloids in the inner bark layer of stems of 
Strychnos Castelneeana, which the Indians believed to be free of ‘“‘poison.’’ Expt. 126 showed there 
were only traces of alkaloids in the stem wood, and the Indians knew of this lack of high toxicity. 
Che presence of traces of alkaloid in the stem wood is not surprising since phloem tissues are scat- 
tered among the xylem in spp. of Sirychnos. Expts. 135, 1389 and 144 showed the potency of the 
stem and root barks of Strychnos Castelneana. Expts. 139 and 144 were made on the material of 
a comparatively young plant of Strychnos Castelneana 

The stem bark of Chondodendron limactifolium (Expt. 149) did not give, on water percola- 
tion (the Indian method), an extract of curare paralyzing action, although the extract was highly 
active. The preliminary extracts of Chondodendron limaciifolium and Telitoxicum minutiflorum' 
and their tests were not sufficiently satisfactory to warrant a statement on their containing alka- 
loids of curare paralyzing action. Probably, the bark of these plants is so rich in complex and toxic 
alkaloids that a physiological test on an extract representing the total alkaloids was not satisfactory. 
It seems desirable to determine whether a quaternary alkaloid fraction is present in these plants 
and, if so, to study the quaternary and non-quaternary fractions separately. These studies will 
be described elsewhere. 





1B. A. Krukoff and H. N. Moldenke recently revised certain genera of Menispermaceous 
plants. Their paper is now in print. I am indebted to them for the corrected identifications of 
Menispermaceous plants that are used in this paper, as against those that were used by Krukoff 
and Smith (12) in 1937. 
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Strychnos cf. Pecktt (var.?) showed negative action for small doses of extract of stem bark, 
but a strong curare action from the extract of root bark was obtained. 

The bark of both stems and roots of Strychnos toxifera was very potent in paralyzing activ 
ity, as might be expected. King recently isolated 0.2% of amorphous curarine from Strychno 
toxtfera which was said to be identical with the amorphous curarine obtained by Boehm (3) 

Expts. 114, 133, 136, 138, 118, 137, and 119 on other plants used by the Tecunas showed no 
paralyzing activity and low toxicities. 

Annona Ambotay was an interesting plant. The roots had a very pleasant odor rhe 
sweet and penetrating odor of certain Tecuna curare is derived from this root. The ether layer 
in the extraction process on Anaona Ambotay was found to contain this odoriferous principle. It 
was an oil, and amounted to 15% of the weight of the bark of the roots. It distilled quite con 
stantly at 125-127° at4 mm. The distilled liquid possessed the characteristic odor. It decolor- 
ized aqueous potassium permanganate solution and absorbed bromine from carbon tetrachloride; 
thus, it was unsaturated. The analyses were: Found, C, 74.02; H, 9.95; M. W. (Rast) 189 
These results indicated the tentative empirical formula, Cj,H»O2. (M. W. 196, C, 73.41; H, 
10.27). Since this substance was not of interest to the immediate problem, it was not examined 


further. 
TABLE II.—PLANTs USED BY JAVAS FOR CURARE. 
Krukoff Curare loxicity 
Expt. Botanical Name of Plant Botanical Alka Paralysis White Mice Gm./Kg 
No. and Part. Number, loids. Gm./Kg. Frog. L. D.0. L. D. 50. L. D. 100, 
154 Piper cf. cinereonervosum Tr. (roots) 7660 + 116.0 58.0 
Negative 
162 Putper cf. tumidicondyli Tr. (roots) 7661 “f 160.0 
Ne gative 
156 Roupala aff. adtantifolia Kl. (stem 7662 240.0 180.0 
bark) Negative 
158 Duguetia cf. Spixiana Mart. (stem 7659 + 310.0 80.0 
bark) Negative 
155 Duguetia aff. asterotricka (Diels) R. 7664 + 280.0 210.0 
E. Friese (stem bark) Negative 
157 Protium sp. (stem and root bark) 7666 + 79.0 , 59.2 
Negative 
145 Clavija aff. Poeppigit Mez. (stem 7665 + 220.0 176.0 
bark) Negative 
164 Weigeltia sp. or Stylogyne sp. (stem 7663 ? 136.0 
bark) Negative 
163. Ipomoea sp., probably J. tiliacea 7670 + 107.0 
(Willd.) Choisy (stems) Negative 
151 Strychnos sp. nov., related to S. 7654 ao 400.0 100.0 
diaboli Sandw. (stem bark) water Negative 
percolation 
134 Strychnos sp. nov., related to S. 7654 + 100.0 4.0 
diaboli Sandw. (stem bark) Positive 
166 Strychnos Jobertiana Baill. (stem 7657 + 4.4 
bark) Positive 
161 Capparis sola Macbride (stem bark) 7667 + 30.0 30.0 
Positive 
160 Capparts sola Macbride (stem bark) 7658 a 25.0 


Positive 


Curare of the Javas——In Table II are summarized the preliminary tests on the plants used 
by the Java Indians, who still use blow-guns and curare extensively. According to Krukoff and 
Smith, Sirychnos Castelneana was also used by the Javas. It is not listed in Table II since the pre 
liminary tests on this plant are adequately presented in Table I. Strychnos Jobertiana (Expt 
166) possessed the paralyzing action, and so did the new species of Sirychnos (Krukoff 7654) which 





Aug. 1938 AMERICAN PHARMACEUTICAL ASSOCIATION 693 


is related to Sirychnos diaboli Sandw. Capparis sola, which is considered as a very important com- 
ponent of curare by the Javas, on several tests showed a positive paralyzing action. Most of the 
other plants used by the Java Indians showed the presence of alkaloids, but they did not produce 
the paralyzing action, and none was very toxic. 


CONCLUSIONS AND SUMMARY. 


It has been found in regard to Tecuna and Java curare that five species of 
Sirychnos possess alkaloids which cause a curare-like action in frogs. These 
species are Strychnos cf. Peckit, Strychnos sp. nov. (related to Strychnos diabolt), 
Strychnos Jobertiana, Strychnos Castelneana and Strychnos toxifera. The extracts of 
two Menispermaceous plants, namely, Chondodendron limaciifolium and Teli- 
toxicum minutiflorum, were found to be highly toxic, but the curare paralyzing ac- 
tion remains to be studied further. Capparis sola, a member of Capparidacee, 
has been found to contain alkaloids of curare-like action. It is an interesting plant 
and to our knowledge it has not been reported previously to contain alkaloids with 
such an action. Many other plants, as used by the Tecunas and Javas, have been 
eliminated as not being of interest to the problem of alkaloids of curare-like action. 
The interesting spp. of Strychnos, and Capparis sola, as well as plants of the Ment- 
spermacee, will be given further chemical and pharmacological study. 
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ERYTHRINA ALKALOIDS. II. A REVIEW, AND NEW DATA ON THE 
ALKALOIDS OF SPECIES OF THE GENUS ERYTHRINA.* 
BY KARL FOLKERS! AND KLAUS UNNA.' 

Subsequent to the isolation of erythroidine from the seeds of Erythrina ameri- 
cana Mill. (1), and the developments which included the demonstration that this 
new alkaloid can cause a curare-like action, it was of considerable interest to make 
an examination of other species of the genus Erythrina. For the beginning of this 





*1 From the Research Laboratories of Merck & Co., Inc., and the Merck Institute of 
Therapeutic Research, Rahway, New Jersey. 
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study, it was desirable to clarify certain information already existing in the litera- 
ture concerning the species of this genus. It was at once apparent that there exists 
much confusion in the names of the plants that have been studied. Consequently, 
in the following brief review of the papers, which are concerned with the alkaloids 
of various species of Erythrina, the plant name used by the investigators is quoted, 
but following in parenthesis, when necessary, is the scientific name by which the 
plant is now known. By this notation, various isolated studies on the same plant 
may be more readily correlated. The corrections of names are made on the basis 
of the assumption that each investigator had the plant of which he wrote properly 
identified. Actually, it is probable that in certain cases he did not. 

It is more expedient to review in one section at this time, certain past references 
to the alkaloids of the Erythrina species rather than to discuss them in the some- 
what separated future papers from this laboratory, which will describe the studies 
that are now in progress on many species of Erythrina. 


HISTORICAL REVIEW. 


Greshoff discovered (2, 3), in the seeds of Erythrina Hypaphorus Boerl. (Erythrina subum- 
brans (Hassk.) Merr.), the alkaloid, hypaphorine, which was later proved by van Romburgh and 
Barger (4, 5) to be the betaine of tryptophane. 
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It has been claimed (3, 6, 7) that the seeds of Erythrina subumbrans contained a poisonous alkaloid 
of unknown nature. This unknown and not isolated alkaloid was not identical with hypaphorine, 
since the latter, examined by Plugge (8), has but little pharmacological activity. 

The seeds of Erythrina variegata L. var. ortentalis (L.) Merr. were examined by Maranon 
and Santos (9). They found about 2.5% of hypaphorine to be present, but do not mention the 
presence of other alkaloids. Chopra and Ghosh (10) claimed that the bark of Erythrina indica 
Lam. (Erythrina variegata var. orientalis) contained 0.05% of amorphous alkaloids, for which they 
did not observe any particular pharmacological activity. The leaves and the bark of the same 
species have been used to make extracts for use as anodynes, febrifuges and vermicides (11). In 
this case, the leaves were extracted with petroleum ether to yield a white neutral solid of m. p 
83° which was not a phytosterol or a glucoside. Ether and alcohol extracted an alkaloid of m. p 
117°, although it was best isolated by percolation of the leaves with a one per cent hydrochloric 
acid solution followed by precipitation as the bismuth iodide salt. 

The bark and wood of Erythrina Coraliodendrum L. were said by Bochefontaine and Rey 
to contain a narcotic-like principle (12, 13). Simon (14) has studied the pharmacological actions 
of extracts of bark of Erythrina Corallodendrum.' 

Stenotropis Berterot Hassk. (Erythrina potanthes Brot.) was said to contain an unknown toxic 
alkaloid in the bark, which was ether soluble, and formed a crystalline sulfate (3, 6, 7). It was 
called ‘‘erythrinine,’”’ and was examined pharmacologically by Plugge in the form: of an amor- 
phous acetate (15), under the name of ‘‘erythrine.”’ 

The curare-like action of extracts of various parts of Erythrina crista-galli L. has been recog 
nized (16, 17). 





1 The materials on which Bochefontaine and Rey, and more recently Simon, have made 
their studies, were from Brazil. As far as it is now known, Erythrina Corallodendrum is not found 
in that country, but is limited to the West Indies. The name of Erythrina Corallodendrum has 
been applied erroneously in the past to several distinct species of Erythrina. It seems doubtful 
that it will ever be possible to trace back the identity of the plant on which Bochefontaine and Rey 
have made their studies. The studies of Simon were probably made with Erythrina crista-galli L. 
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Erythrina mulungu Mart. was said to contain a narcotic-like alkaloid (18). 

The seeds of Erythina Zeyherit Harv. (19) were said to contain an alkaloid for which the 
name “‘erythrine’’ was suggested, but later, Holmes (20) recommended ‘“‘zeyherine.”’ 

Other references to species of Erythrina which concern fatty oils, sterols, dyestuffs, etc., 
may be found in the literature. 


COMMENT ON HISTORICAL REVIEW. 


It is evident from the above review that many people have recognized the 
presence of alkaloids in various species of Erythrina. Of these, one alkaloid, 
hypaphorine, has been isolated from Erythrina subumbrans (2, 3) and Erythrina 
variegata var. orientalis (9) and has been characterized and its constitution shown 
(4, 5). Only one of the physiologically active alkaloids, erythroidine, has been 
isolated in pure form, characterized, and assigned an empirical formula, C;sHigNO; 
(1). It was obtained from Erythrina americana. All others were so poorly de- 
fined that they cannot be recognized as chemical individuals, and still others have 
been assumed to be present because of the toxicity of crude preparations of various 
parts of the plants. 

Apart from the knowledge that extracts of Erythrina americana would produce 
a curare-like action (21, 22),' such activity has been reported and proved for 
Erythrina crista-galli (16, 17). 

All other investigators who worked with crude extracts differ widely in their 
observations and interpretations of the effects of the alkaloids obtained from vari- 
ous species of Erythrina. Bochefontaine and Rey (12, 13) found a sedative and 
hypnotic effect, observable also in humans. Simon (14) working with a bark in- 
fusion reported a depression of motor activity and sensibility, both of central origin. 
Plugge (15), in his investigations, found that ‘“‘erythrine’’ acts in a similar way as 
cytisin and is quite different from a curare-like action. 


NEW DATA. 


Before attempting the isolation of alkaloids from various species of Erythrina, 
other than Erythrina americana, it was considered desirable to ascertain by a phar- 
macological test if other species contained alkaloids of curare-like action. For this 
purpose, the following method was used. 

Analytical Procedure.—A sample of 1 to 100 Gm. of seeds was ground to 40 
mesh and extracted with petroleum ether in a small Soxhlet extraction apparatus 
for 3 hours to remove the fatty oil. The seed powder was then extracted with 
ethanol for 6 to 20 hours to remove the alkaloids together with other alcohol ex- 
tractives. The alcohol extract was filtered, distilled and all residual alcohol re- 
moved by pumping out at 2-mm. pressure and 25° C. The alcohol extractives were 
dissolved in a given volume of water, and this solution, or a dilution, was injected 
intralymphatically into frogs and the threshold dose for curare action was deter- 
mined by application of an electrical stimulation to the sciatic nerve. The aqueous 
solutions showed positive reactions with Valser’s and Scheibler’s reagents. From 
this threshold dose, a paralysis potency value for the seed was calculated. This 
value is defined as the number of Gm. of frog paralyzed by one Gm. of seed. Thus, 
if the alcohol extractives of 2.0 Gm. of seed were dissolved in 5 ml. of water, and the 





1 Other references to the pharmacological actions of extracts of Erythrina americana are 
quoted in Lehman’s papers. 
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threshold dose in frogs was 0.05 ml. per Kg., then the paralysis potency value would 
be 50,000. 
In Table I, there are summarized the data obtained on certain species of 
Erythrina. 
DISCUSSION OF NEW DATA. 

Of the species of the genus Erythrina which have been included in our research, twenty 
six are listed in Table I. Those unidentified specifically and indicated by collectors’ numbers 
only, await botanical identification, but it is expected that they will be fully named later. The 
data show the presence of alkaloids of curare-like action in frogs in all twenty-six of the species 
The demonstration of this fact is new for twenty-four of the species, two having been recognized 
before (Erythrina americana and Erythrina crista-galli). These species are from North and South 
America, Asia, Africa and Australia, all from the tropics and subtropics. Thus, these alkaloids 
occur widely spread in nature, both geographically and in the various sections of the genus. It 
has been convenient to study first the seeds, although the presence of such active alkaloids has 
also been demonstrated in the bark of Erythrina velutina Willd. (Krukoff 7912), Erythrina Ber 
teroana Urb. (Walsingham 9133) and others. 


TABLE I.—DATA ON SPECIES OF ERYTHRINA. 


Ethanol Thresh Paralysis 
Collectors’ Names Amount Fatty Ex- Water old Potency Value 
and Gm, Fraction tractives Added Dose Gm. Frog 
Name of Plant Specimen Numbers.' Seeds. %. %. MI. MI./Kg. 1 Gm, Seed. 
E. herbacea L. Brazol 9144 2.4440 18.1 12.6? 4.0 0.02 82,000 
E. herbacea L. (Unknown) 9125? 1.4607 14.5 11.6 1.0 0.05 13,700 
E. flabelliformis (Unknown) 9126? 1.7170 14.7 10.7 1.0 0.02 29,100 
Kearr 
E. flabelliformis Marshall 9138* 5.1071 15.6 17.0 10.0 0.04 49,000 
Kearn. 


E. flabelliformis Marshall 9138° 4.9701 14.4 15.0 10.0 0.04 50,300 
Kearn. 


E. neglecta Benitez 9159 5.5003 11.9 15.3 19.0 0.50 6,900 
Kruk. & Mold. 
E. neglecta Armstrong 9178 1.8816 10.6 19.3 5.0 0.50 5,300 
Kruk. & Mold. 
E. Berteroana (Unknown) 9130' 1.4885 9.7 14.5 1.0 0.20 3,360 
Urb. 
E. Berteroana Otero 9166 2.0709 9.7 17.1 5.0 0.30 8,000 
Urb. 
E. sandwicensis L. W. Bryan 9136 10.0000 (15.0) 17.3 8.0 0.02 40,000 
Deg. 
E. crista-galli L. Diddell 9132 10.0000 14.8 26.2 8.0 0.05 16,000 
E, subumbrans From 
(Hassk.) Merr. Buitenzorg 9151 6.5000 12.5 23.2 11.5 0.05 35,400 
E. fusca Lour. Canicoza 9153 10.8400 7.5 5.3 5.0 0.05 9,200 
E. Poeppigiana From 
(Walp.) Cook. Buitenzorg 9150 5.844 10.0 12.5 6.0 0.02 51,400 
E. Poeppigiana From 
(Walp.) Cook. Buitenzorg 9150 2.1877 12.0 17.8 2.2 0.02 50,300 
1.26 0.5 5.00 45 
E. variegata L. From 
Buitenzorg 9148 4.8590 11.1 11.3 4.0 2.00 410 
E. variegata L. Haigh 9172 10.0251 9.9 14.9 20.0 $00 500 
var. orientalis 
(L.) Merr. 
E. variegaia L. Otero 9131 10.4372 11.7 11.4 20.0 8.00 240 


var. ortentalis 
(L.) Merr. 
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E. vartegata L. (Unknown) 91293 9.880 11.5 10.4 9.0 2.00 450 
var. ortentalts 
(L.) Merr. 

E. variegata L Canicoza 9152 10.1945 9.9 10.5 20.0 8.00 240 
var. ortentalis 
(L.) Merr. 

E. hondurensis Chickering 9157/ 1.6001 12.8 } 1.0 0.20 3,100 
Stand. 133% 

E. americana Purpus 9145 1.7779 16.5 14.9 1.0 Q.30 1,870 
Mill. (?) 

E. americana Conzatti 9135/ 1.1656 13.0 16.5 7.0 0.60 10,000 
Mill. 5383 

E. Folkerstt Kinloch 9167 2.3793 16.5 14.5 2.0 0.20 4,200 
Kruk. & Mold 

E. caffra Thunb. Robertshaw 9175 2.3790 9.3 13.5 2.0 0.10 8,300 


(hort. var 
fl. orange) 


E. vespertilio Trist 9180 2.9395 8.1 11.9 1.5 0.20 2,500 
Benth. 

E. abyssinica Ross 9179 2.1826 11.0 16.8 5.0 0.05° 46,000 
Lam. 

E. species Montealegre 9193 2.1990 13.6 18.1 5.0 0.20 11,400 

E. velutinu Willd. Krug 9196 2.3590 8.0 17.5 5.0 0.50 4,200 

E. falcata Benth. Thays 9188 2.0290 6.4 20.8 5.0 0.06 41,000 

E. glauca Willd. Campos 9199 9.4133 8.8 18.2 37.0 0.10 39,400 
(?) Porto 

E. glauca Willd. Dugand 9203 10.5960 6.7 11.8 25.0 0.04 59,000 

E. species Gomez 9169 3.3470 10.2 12.7 2.0 0.01 60,000 

Parente 

E. rubrinervia Jaramillo 9181 2.1378 18.7 12.6 5.0 0.08 29,300 
H. B. K. 

E. Dominguezit Schulz 9197/ 2.0443 8.2 20.9 5.0 0.05 49,000 
Hassler 1569 

E. senegalensis Bur. Affair 9202 50.0000 9.2 19.1 100.0 0.10 20,000 
DC Econ. Fr. 

Guin. 

E.acanthocarpa Everitt 9198 100.0000 17.9 19.8 200.0 0.03 66,600 
E. Mey. 

E. edulis Triana Jaramillo 9182 3.7667 1.5 5.1 5.0 8.0 165 





1 The numbers of the specimens were assigned by Mr. B. A. Krukoff to the botanical speci- 
mens taken from the same plants as the seeds. These botanical specimens are deposited with the 
New York Botanical Garden. 

2? The ethanol extractives were 12.5% after 10 hours, and 12.6% after 16 hours. 

3 These were old seeds. 

4,5 There was no observable difference between the red seeds (4) and the buff-colored seeds (5). 

6 This 1.2% represents a continued extraction of 6 hours. 


The numerical value of the paralysis potency has only limited quantitative significance as 
to the amount of the active alkaloids which are present. Various factors such as sampling, slight 
selective losses of alkaloids into the fatty oil fraction, relative potencies, relative amounts of alka- 
loids, etc., affect these values, and these factors must be remembered when comparing values. 
The influence of other ethanol extractives upon the action of the alkaloids, and mutual alkaloid 
synergism, in the pharmacological test must be considered also. 

Although hypaphorine is present in many of the species, and was therefore present in the 
aqueous test solution, it is not responsible for any of the curare-like action, because it causes a 
hyperexcitability in frogs as Plugge found, and as has been confirmed in this laboratory. Further- 
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more, it may be calculated for the seeds of Erythrina crista-galli, which contain about three per 
cent of hypaphorine, that about 2 mg. of hypaphorine were present in the threshold dose of 0.05 
ml./Kg. Thus the amount of 2 mg./Kg. was decidedly below the minimum responsive dose of 
approximately 250 mg. /Kg. of hypaphorine as found by Plugge, and in our experiments. 

It is noteworthy that the paralysis potency of Erythrina variegata var. orientalis was next to 
the lowest of all. Thus, it is not surprising that the slight potency of this widespread and well 
known species has received so little recognition in the past. 

These results, and the recent studies on the clinical use of curare and erythroidine hydro 
chloride in the muscular rigidity and spasms of spastic paralysis, and dystonia musculorum 
deformans (23) have encouraged a continued chemical and pharmacological study of the activ: 
alkaloids of species of Erythrina in the interest of the therapeutics of these diseases. Several new 
active alkaloids, related to erythroidine, have already been isolated and characterized, and 
others are being newly characterized from various species of Erythrina Hypaphorine has been 
newly isolated from most of the species. The chemistry and pharmacology of these new alkaloids 
will be described in future papers 

Because of the classical curare, the research for alkaloids which paralyze the nerve-endings 
of voluntary muscles has been primarily concerned with plants of the genus Sirychnos, and of 
the Menispermacee (25 to 31 incl.), and recently a plant, Capparis sala Macbr., of the Cappari 
dacee (32). The genus Erythrina now seems to occupy a place in this field 


SUMMARY. 

The literature on the alkaloids of species of Erythrina has been briefly reviewed 
New data have been presented which have shown for the first time the presence of 
alkaloidal substances in twenty-four species of Erythrina, which can cause a curare 
like action in frogs. 
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SOCIALIZED MEDICINE IN TAMPA, FLORIDA.* 


BY FRANK L. CONIGLIO.! 


In the latter part of the last century, there was a tremendous influx of emi- 
grants to this section, mostly Italians, Spaniards and Cubans. Coming from the 
familiar institutions of their former homes, to this land whose customs and language 
were foreign to them, they found themselves among a strange people. The first 
great necessity felt by these newly arrived people was that of associating together 
for mutual protection, which gave rise to the present-day Mutual Aid Societies. 
At the beginning the membership of each organization was small, but in a few 
years it increased greatly. 

The original purpose of these organizations was to secure medical aid and 
financial support for the individual in time of sickness. Later, however, others 
were added making these societies recreational and cultural as well. But, we are 
concerned primarily with the sick benefit division, which brings in for discussion 
the doctor, the pharmacist and other members of the medical professions. 

BENEFITS. 

The following is a generalized idea of the benefits obtained in accordance with 
specified weekly or monthly dues, usually beginning with the sum of twenty-five 
cents. (1) Each member gets medical treatment both at home or at the hospitals, 
including operations and medicine. (2) A specified weekly income during the 
period of sickness and convalescence, usually two dollars a day. (3) For a small 
weekly payment of from five to ten cents a week, death insurance is acquired, pay- 
ing the family the sum of two hundred and fifty dollars in cash. However, this 
death benefit provision is optional and need not be purchased with the health 
insurance. 

For a Rate of Sixty-Five Cents a Week.—{1) Two dollars a day in case of sickness (after 
being a member for eight weeks). 
(2) Medical assistance after the payment of the first receipt. 





* Presented before the Section on Practical Pharmacy, New York meeting, 1937. 
' Pharmacist, West Tampa, Fla. 
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(3) Eye, ear and nose specialist, medicine, electrotherapy and Laboratory examinations 
after the payment of five weekly membership fees 

(4) Tooth extraction, X-rays, surgical operations, except tonsils; and hospitalization after 
being a member for six months. Tonsils may be removed after one has been a member for one 
year. Operations must be performed by the club doctors and specialists. X-rays and passes for 
specialists must be ordered by the club’s physicians. 

For a Rate of Forty-Five Cents a Week.—The benefits are the same as in the sixty-five cents 
quota, with the exception that in case of sickness the member unable to work would be paid one 
dollar a day, instead of two dollars. 

For a Rate of Thirty- Five Cents a Week.—The same as the sixty-five cents rate, but, paying 
only fifty cents when he is sick and unable to work. 

For a Rate of Fifty Cents a Week.—One dollar and seventy-five cents a day in case of sick- 
ness, and if the member is unable to work, the same benefits as bove with the exception of medicine, 
electrotherapy, laboratory and X-rays. 

Family Rates —Members who pay the family rate of thirty cents or twenty cents weekly re- 
ceive the same benefits as the sixty-five cent rate with the exception of money paid in case of 
sickness. 

The One Dollar a Month Rate-—Members who pay this rate are entitled to the assistance 
of the club’s doctor, specialist, dentist and surgical operations with necessary hospitalization. 

All members are entitled to a plot of land in the club’s cemetery in case of death 


THE DOCTOR. 


The members of the Board of Directors elect the medical staff. The doctor 
receives a specified stipend ranging from sixty to one hundred and fifty dollars a 
month. He is under strict obligations to the society employing him, and to the 
entire membership as far as his professional services are concerned. He is re- 
quired to make all home calls and office consultations, usually three times a week, 
together with his operations and hospital patients. Once a week he is required to 
meet the Sick Benefit Committee to report on cases occurring the preceding week. 
At this meeting he is also questioned as to the conduct and condition of the members 
who are receiving benefits. The committee checks on the doctor if he is not giving 
the members sufficient services, or if he allows them to obtain financial aid when 
they are able to work. The objective here is to get the doctor to practice as eco- 
nomically as possible without neglecting the members. Nothing is denied the 
members that is within reason and according to rules and regulations. The doctor 
is not paid extra for operations and obstetrical cases. 


HOSPITALS AND CLINICS. 


Most of these societies own and operate their own hospitals and clinics. This 
gives the sick more facilities and accommodations in case of severe illness or opera- 
tions. Members are given hospitalization only when it is absolutely necessary. 
However, some of these clinics do not employ a staff of registered nurses. They 
simply employ girls who know nothing of the skill and technique required of regis- 
tered and trained nurses. To them this work is just another job. Others employ 
two or three registered nurses and the rest of the staff consists of these indifferent 
individuals. ‘‘It’s all right, I don’t care; it will do for society work.’’ Such is the 
attitude of some of the employees of these clubs, which gives an example of the 
deplorable spirit and attitude brought about by the above-discussed conditions. 
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APOTHECARY SHOPS. 


Almost all of these Mutual Aid societies operate their own prescription dis- 
pensary. The pharmacist receives a salary of from sixty to ninety dollars monthly. 
These dispensaries issue only what the doctors prescribe and do not cater to the 
public. Those societies that have no prescription dispensary simply contract with 
some drug firm to fill all prescriptions written by the staff doctors. 

Usually a store serves more than one society and does so at a price stipulated 
by the organizations. The price per prescription is thirty-five cents, except in 
cases where the ingredients or the item prescribed is very expensive. In the latter 
cases the pharmacist charges accordingly. Whenever patent medicines are pre- 
scribed they are charged at full retail price. Aten per cent discount is demanded of 
the stores, by the societies. 

Private prescription work is fast becoming a side-line with a majority of the 
stores. Existing conditions force stores to operate on a very small margin of 
profit. 

Most families and individuals seeking membership in these Mutual Aid So- 
cieties do so to get all that the particular society has to offer them when they are in 
need. These people neither care nor try to do much for themselves. Some take an 
active part in their respective societies to do all within their power to better con- 
ditions of the less fortunate. 

Some people change from one society to another because they are not satisfied 
with what they get or because their right to membership has been withdrawn for 
some flagrant violation of the rules and regulations. They are forever criticizing 
without attempting anything remedial. There are those who go from one doctor 
to another to get their medicine chests well-packed with different prescriptions and 
usually end up by taking some self-recommended prescription which an impatient 
physician prescribed as a price of a little peace. The result is that many pre- 
scriptions are written for five cents worth of salts, adhesive tape and many other 
household necessities, and patents for daily uses for which the doctor, who has 
the spirit of his profession at heart, should not write a prescription. 

These societies were formed for the sole purpose of aiding the needy in case of 
sickness and necessity. This, of course, is a noble thing to do at all times, but very 
briefly let us see what happens and how it affects everybody concerned. 

To start with, anybody desiring membership must be in good health. If he 
is sick, membership will absolutely be denied because, if admitted, he would only 
be a detriment to the society. If he happens to be some unfortunate of no means, 
he will have to resort to charity. If he becomes a member and through some un- 
lucky break happens to fall back in his dues, and is unable to meet obligations even 
after all the days of grace allowed, he is dropped and has to resort to other means. 
If while a member, he unfortunately becomes chronically sick he loses the financial 
allowances, but retains his rights to medical benefits. If these institutions are to 
be operated only for the healthy, is the membership really benefited in the true 
sense of the word? 

Now, next is our good and noble friend, the doctor. He spends many years 
of his life acquiring his profession. What does he get after he receives his ‘‘sheep 
skin?”” Perhaps a contract at a small salary—plenty of work and little apprecia- 
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tion from his patients. Above all he is governed by a committee of men who know 
nothing about Medical Economics, Medicine, and Pharmacy. All that this com- 
mittee is interested in is the economical side of the society, thereby disregarding 
many essentials that would benefit the sick and assist the physician and the 
pharmacist. 

If these people would have to go to the doctor and pay him for the consulta- 
tion, the patients would be much better taken care of. They would appreciate 
the doctor more and would have more respect for him. The doctors would also 
be better off, both financially and professionally. No doctor, however good he 
may be, can under proper circumstances take care of thirty to sixty patients in an 
hour or two; even if three-fourths of the people are not really sick. The proof is 
that many times when something serious happens to them they seek outside medi- 
cal aid. 


PHARMACY’S POSITION UNDER REGULATED COMMUNITY 
MEDICINE.* 


BY DR. GEORG URDANG.! 


In the April issue of the JOURNAL (Vol. 26, No. 4) adiscourse about ‘‘Pharmacy’s 
Position Under Regulated Community Medicine’’ was published which had been 
delivered by Mr. P. J. Callaghan at the A. Pu. A. meeting held in Dallas in 1936 
(Section on Education and Legislation). 

The author says at the end of his explanation: 

“This subject is of tremendous importance to the pharmacist of the United 
States.” 

Everybody who is acquainted with the conditions of European Health Insurance 
Plans, especially with the pharmaceutical problems involved, will confirm this 
statement. The European experiences demonstrate with the highest clearness that 
socialized medicine, its form and development, are questions of highest importance 
for the state of Pharmacy and for the pharmaceutical profession as a whole. 

It seems necessary to be informed as well as possible of all experiences made on 
this subject in other countries as these experiences of other peoples are the 
possibilities of your future. 

First of all, I would express the opinion that Mr. Callaghan’s discussion of 
European Health Insurance Plans is excellent and well worth our study and con- 
sideration. Nevertheless it is my humble judgment that some of his conclusions 
are based upon a picture of the European situation that is not absolutely in har- 
mony with existing facts as they appear to me. 

The situation is as follows: 

The first modern Social Security Legislation was created in Germany. The in- 
tention of this legislation, introduced by the imperial message of November 17, 
1881, was to counteract the increasing power of socialism by a well-planned official 
social welfare program. 





* Presented at Section on Practical Pharmacy and Dispensing, A. Pu. A., New York 
meeting, 1937. 
* Former Editor of the Pharmazeutischen Zeitung, Berlin, Germany. 
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It is not my task to prove whether the above program actually fulfilled its 
purpose. Nevertheless the fact must be noticed that the leaders of socialism in 
Germany gained very quickly final influence in State Health Insurance or socialized 
medicine. After a relatively short space of time, most officials of the largest and 
most important groups of German Health Insurance Bodies (‘‘Ortskrankenkassen’’) 
were socialists. Naturally they tried to put into practical effect their political 
ideas in these positions. Herein lies the origin of the sometimes incomplete and 
inadequate examination and treatment, both medical and pharmaceutical, of State 
Medicine, which is frequently lamented. 

Mr. Callaghan’s remark that “‘the quality of medical care rendered under such 
systems is far below the average quality usually given in this country’’ is only 
conditionally correct. Such a situation was always more a danger and a possibility 
rather thanafact. Itis the exception rather than the rule, ‘that’ as Mr. Callaghan 
says “‘in Germany, when a person has a serious ailment he will go to an outside 
physician for treatment.” 

Naturally in all countries with State Health Insurance which includes the 
necessary medicine required by the insured patient, the physician must be mindful 
of economy. In my Compendium of the History of German Pharmacy (‘‘Grundriss 
der Geschichte der Deutschen Pharmacie’’), published in 1935 in collaboration with 
Dr. Adlung, I have described in detail the development of the relationships be- 
tween the State Health Insurance and the pharmacists in Germany. There I have 
listed all the restrictions imposed upon both, physicians and pharmacists, in the 
pharmaceutical treatment. Many restrictions have been introduced, tried or at 
least proposed. Such restrictions or injuries against the private pharmacist are: 

1. The doctor’s obligation to prescribe only such medicines or substances as 
found in the official lists, called in Germany ‘‘Arzneiverordnungsbiicher.” 

2. The delivery of medicines by the local Health Insurance Bodies them- 
selves, which for these medicines partly excludes the pharmacist. 

3. The establishment by local Health Insurance Bodies of their own phar- 
macies, or the establishment of a partnership between a local Health Insurance 
Body with one private pharmacy. 

4. The manufacture or wholesale distribution of remedies and surgical sup- 
plies by the local Health Insurance Bodies or their associations. 

5. Attention by physicians to legal requirements to economize in prescribing 
medicines and supplies. 

6. The liability of the physician for all remedy costs exceeding a fixed amount 
within a fixed time for every insured patient. 

7. The obligation of the insured patient to pay a fixed part of the costs of 
every prescription in order to interest the insured patient in low remedy costs. 

In connection with these seven points I wish to say further: 

1. The lists of medicines or substances allowed to be prescribed for insured 
patients by the physicians with restrictions, were introduced only in Germany 
and have been removed in the last years. 

2. The delivery of medicines by the local Health Insurance Bodies was in- 
troduced principally in Germany and in Austria. In both countries this has been 
abandoned in recent years. In Germany this delivery has always been confined 
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to the remedies which the German law permits every person to sell, even non- 
pharmacists and outside pharmacies (“‘Freigegebene Arzneimittel’’). 

3. Pharmacies owned by local Health Insurance Bodies exist in Poland, in 
some Baltic countries, and in some parts (cantons) of Switzerland. In most 
European countries the establishment of such pharmacies is forbidden. The 
partnership between local Health Insurance Bodies with private pharmacies is gen- 
erally illegal. From the public protest demonstration of the Belgian Pharmaceutical 
Association we learn that such illegal partnership exists quite extensively in 
Belgium. The pretended private owner of the pharmacy in question is often in 
reality an employee of the local Health Insurance Body. Similar conditions exist 
in Switzerland. 

4. The establishment of factories for the preparation of remedies and the 
establishment of organizations for the wholesale distribution of medicines and sup- 
plies by Health Insurance Bodies has been tried in Germany and in Austria. In 
Germany after long legal struggle between the pharmacists and the Health Insur- 
ance Bodies these were declared illegal by the Courts. In Austria the situation 
is not fully clear. During the socialistic government an official institution was 
created in order to regulate the prices of medicine used for insured patients, the 
so-called ‘“‘Heilmittelstelle.”’ This institution acts as manufacturer and as whole- 
saler. Now its functions are being restricted and it is now quasi-public. 

Since the principal axiom of socialism is the complete elimination of private 
enterprise, then it is evident that the idea of socialism is realized when a Health 
Insurance Body does manufacture and distribute remedies and supplies. 

5. The need of attention by the physician to the legal requirement that he 
economize in prescribing exists in many countries. 

6 and 7. The liability of physicians for all remedy costs exceeding a fixed 
amount within a fixed time for every insured patient and the obligation of the 
insured patient to take part in the remedy costs are legal in Germany. 

The observations made above are valid as facts or possibilities for all European 
countries with State Health Insurance, except England. In England the physician 
and pharmacist are paid fixed sums, the latter 3 pence for a simple medicine and 5 
pence for a compounded one, in addition to the cost of the ingredients. 

Undoubtedly, many important and some partly important restrictions do exist 
for medical and pharmaceutical care in European Health Insurance. Some pro 
posed restrictions are a dangerous possibility for the future. It is a curious fact that 
among the actual restrictions referred to we do not find the one mentioned by 
Dr. Callaghan, which is that remedies are delivered by the physician. 

On the contrary the functions of the physician and the pharmacist are in the 
European Health Insurance Plan really separated. Therefore here is given a very 
important chance for the pharmacists in countries without such general separation. 

As an inquiry organized by the Pharmaceutical Association of Switzerland in 
1935 has shown, in Europe full liberty of delivery of medicine by the physicians 
existed at that time only in some Swiss cantons and in England. 

In England the introduction of National Health Insurance has resulted in 
breaking down the former absolute liberty of the physician to deliver medicines to 
all his patients. Under the new English plan the physician is not allowed to deliver 
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medicines to insured patients. This delivery is permitted only to the pharmacist, 
and therefore the pharmacist is gaining ground. 

The reason for this separation is evident and has the same validity in all 
countries of the world. The purpose is to avoid a conflict between the physician’s 
duty and his profit. The physician shall be interested exclusively in the treatment 
of the insured patient and by no means in the profit for the medicine. 

In the United States the physicians have the liberty of delivery of medicine 
as their English colleagues formerly had. It may be possible that the introduction 
of the Health Insurance Plan in the U. S. A. will have the same effect it had in 
England. This would be to the benefit of American Pharmacy as a profession. 

The proper function of the pharmacist, as we all know, is to manufacture and 
distribute medicines and supplies to the people. On the continent the pharmacist 
accustomed to be regulated by strong laws, is now gaining by degrees more liberty, 
whereas in the United States and in England the reverse is true. Should it not be 
possible that all of them learn from each other what to do? 

The introduction of Health Insurance Plans may be as well the ascent as the 
descent of professional pharmacy in the United States. What it will be depends 
entirely on the activity and intelligent interest of the American pharmacists, on 
their professional integrity and, last but not least, upon their profound recognition 
of all possibilities included and implied in this movement. 


HOSPITAL PHARMACY IN THE COLLEGE CURRICULUM.* 
BY MORRIS DAUER.! 


In recent years pharmaceutical educators have made progressive strides toward 
the elevation of Pharmacy by means of a college curriculum which will adequately 
equip the graduate to meet the rigid demands made upon him by any branch or 
speciality in Pharmacy. They do not, however, give the consideration to that very 
important phase of pharmaceutical practice denoted as Hospital Pharmacy, which 
plays such a vital rdle in the maintenance of the physical well-being of the American 
people. 

A careful scrutiny of the bulletins issued by the various colleges and schools 
of pharmacy reveals that with the exception of a very small number, no courses in 
Hospital Pharmacy are offered. As a result of this omission the graduate in phar- 
macy, when seeking a career in Hospital Pharmacy, finds himself sadly embarrassed 
and greatly handicapped because, although he possesses the basic and fundamental 
knowledge of Pharmacy in theory and practice, he finds himself unable to cope with 
the Hospital Pharmacy problems. 

We must concede that Hospital Pharmacy is a highly specialized field which 
should be limited to men and women who manifest adaptability in this phase of 
Pharmacy. In the writer’s opinion, based on many years of experience in Hospital 
Pharmacy, which were preceded by several years of retail pharmacy practice, the 
usefulness of a graduate who has not received training in Hospital Pharmacy is 
limited. 





* Presented before the Sub-Section on Hospital Pharmacy, A. Pu. A., New York meeting, 
1937. 
1 Chief Pharmacist, Kings County Hospital, New York City. 
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In view of the demands on the pharmaceutical departments of most of our 
large institutions, hospital executives will invariably employ those pharmacists 
who have either received their training in another hospital or those who have had 
equivalent experience in a College of Pharmacy which devotes a portion of its 
curriculum to the study and preparation for this important work. 


Every student of pharmacy should be given an opportunity to learn at least 
the elementary principles involved in Hospital Pharmacy procedure. This will 
offer to him an opportunity to compare Hospital Pharmacy practice with retail 
practice to determine whether he prefers to dedicate his services to Hospital 
Pharmacy. 

The existing number of hospitals, as reported in 1932, reached a total of 7375, 
having a total bed capacity of 1,015,104. Allied institutions were reported to num- 
ber a total of 2065, having a bed capacity of 313,421. The average daily population 
of hospitals and allied institutions, as reported in 1932, reached a staggering total 
of 1,708,415 persons; and 12,000,000 persons were admitted as in-patients an- 
nually, and in addition 10,000,000 patients were served in the out-patient depart- 
ments and dispensaries. These figures, no doubt, have greatly increased in the last 
few years. 

The pharmaceutical department of a hospital is the very heart of the institu- 
tion, its auricles receiving, cleaning and purifying the crude drugs and medicaments 
before they are furnished to the bedside of the patients; and its ventricles sending 
out a fresh supply of drugs, biologicals, galenicals and other pharmaceutical 
preparations to the various wards, services and clinics. 

Since the pharmacy plays such an important réle in the daily lives of the pa- 
tients and in the operation of the hospital, the hospital pharmacist must possess 
the highest type of skill and training to be able to perform the tasks that will be 
required of him. He must be thoroughly equipped with the knowledge of large- 
scale production and with the apparatus required. He must be qualified to carefully 
inspect, analyze and standardize, chemically and biologically, all products listed in 
the United States Pharmacopeeia and National Formulary. He must be in a posi- 
tion to analyze, chemically, physically, macroscopically and microscopically, all 
chemicals, crude drugs, galenicals and other similar products before he accepts them 
for use. This knowledge will serve two purposes: First, the assurance of purity 
and uniformity of all preparations; and secondly, it will result in substantial 
economy without detriment to the patient. He must know the definition, physical 
description, classification, use, care, cleansing, sterilization, storing, cost and re 
pairing of all surgical instruments, hospital and sick room supplies and accessories. 
The preparation of intravenous, intramuscular and subcutaneous ampuls and 
solutions must not be unfamiliar to him. He must also be able to furnish complete 
and intelligent specifications when requisitioning all crude drugs and chemicals. 
He must inspect all drugs on the wards at regular intervals. He should also know 
how to prepare budgets, reports, inventories, and keep records, perpetual inventories 
and statistical studies of manufactured and proprietary preparations. In addition, 
the hospital pharmacy administrator must have adequate knowledge of the as- 
signment of personnel, inspection of ward medicine cabinets, and clinics. He must 
be familiar with the arrangement of stock and supplies. 
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These qualifications, which are at the present time demanded of a hospital 
pharmacist, can only be acquired at a college or school of pharmacy from a professor 
who has had years of personal contact and experience in the field of Hospital 
Pharmacy. 


THE HOSPITAL INTERN AND DRUG THERAPY.* 
BY AARON LICHTIN.! 


Contact with a number of medical practitioners over a period of some fifteen 
years affords the observation that their knowledge of the use and prescribing of 
drugs is deficient. The matter of drug therapy is often taken by them so lightly 
as to leave the impression that little is to be gained from the treatment of disease 
with drugs. This attitude, particularly of the younger practitioner, is extremely dis- 
appointing to a pharmacist, who, by his training and observation, is imbued with a 
confidence not only in the healing power of drugs but with their consoling power on 
the mind as well. 

The physician is acquainted with the action of drugs but his knowledge of how 
to use and prescribe them is rather fragmentary. Physicians when properly ap- 
proached by one who is familiar with the general subject of drug therapy and pre- 
scribing, are receptive to ideas which would improve their knowledge of Materia 
Medica and help them make their treatment of disease more effective. In this situa- 
tion, an opportunity exists for Pharmacy to be of real service to Medicine. The 
busy practitioner is more or less set in his accustomed ways of prescribing drugs; 
but the medical intern, eager to learn as much as possible about his chosen profession 
and having the idealistic viewpoint toward his calling, the practice of which he is 
just about to begin, makes the fitting student to whom to teach rational drug 
therapy under the most appropriate conditions. This view was presented in a 
general way, in 1929 and 1930, to several chiefs of medical services in hospitals 
with which they were associated. They generally admitted the correctness of the 
views, but then came the devastating depression, and the plan was temporarily 
abandoned. 

The opportunity came in the fall of 1935, when Dr. Truman G. Schnabel, of the 
Piniadelphia General Hospital, associate professor of Medicine at the Medical 
School of the University of Pennsylvania, permitted me to give a series of lectures 
to the interns of that institution. The Philadelphia General Hospital is one of the 
largest institutions of its kind in the country, having a bed capacity of twenty-five 
hundred and numbers sixty-five interns, who are recruited from medical schools 
throughout the country. 

The first lecture of the series which was arranged on a monthly schedule, was 
given in December 1935. The general plan was to discuss a group of drugs more 
or less related and give directions for formulating them into suitable prescriptions. 
All drugs and finished prescriptions were exhibited in the lecture room so as to per- 
mit the auditors to gain a first-hand acquaintance with them. All lecture 
notes were mimeographed and distributed to the interns for a permanent record. 





* Presented before the Sub-Section on Hospital Pharmacy, A. Pu. A., New York meeting, 
1937. 

1 Retail Pharmacist, Lecturer in Applied Drug Therapy, Philadelphia General Hospital, 
Philadelphia, Pa. 
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As the series progressed, it became evident that a more interesting plan of pres- 
entation from the viewpoint of the intern would be to describe a group of patho- 
logic symptoms, mention the Materia Medica, which is indicated in the treatment, 
and finally discuss the drugs and the formulated prescriptions. The schedule for 
1936-1937 was accordingly arranged as follows: 


SCHEDULE OF LECTURES ON APPLIED DRUG THERAPY. 
PHILADELPHIA GENERAL HOSPITAL, 1936-1937. 

All lectures are given in the Surgical Amphitheatre at 6:30 p.m., under the auspices of 
Dr. Truman G. Schnabel. 

1. Monday, September 28, 1936, ‘‘Drug Treatment in Cardiovascular Diseases,’’ Samuel 
Bellet, M.D. 

2. Monday, November 2nd, “Secondary Anemia,’”’ William E. Robertson, M.D. 

3. Monday, November 23rd, ‘‘The Use of Drugs in Gastro-intestinal Diseases,’’ Russell 
S. Boles, M.D. 

4. Monday, December 28th, ‘‘The Physician’s Prescription, Vehicles,’”’ Aaron Lichtin, 
Ph.G. 

5. Monday, January 25, 1937, ‘Drug Treatment of Diseases of the Nervous System,’ 
Samuel Hadden, M.D. 

6. Monday, February 22nd, ‘“‘The Drug Treatment of Respiratory Diseases,’”’ Harold F. 
Robertson, M.D. 

7. Monday, March 22nd, “Applied Therapeutics in Disturbances of the Endocrine 
Glands,’’ Michael G. Wohl, M.D. 

8. Monday, April 26th, ‘Some Pharmaceutical Preparations,’’ Aaron Lichtin, Ph.G 


’ 


All demonstrations and discussions of drugs by Aaron Lichtin, Ph.G., 1703 Pine St., Phila- 
delphia, Pa. 

Dr. Schnabel selected the medical lecturers from among the members of the 
Hospital staff and presided at each lecture. The writer and each lecturer agreed 
which drugs and finished prescriptions to demonstrate and discuss. The medical 
lecturer would take about three-quarters of an hour to present his subject while 
the writer took about a half hour to discuss the Materia Medica. The session was 
then turned into an open forum, questions being asked by those in attendance and 
answered either by the medical lecturer or the writer. Those interested would in- 
spect the various medicaments on display. It is expected to continue and extend 
the lecture series next fall. 

In a report by the Council on Medical Education and Hospitals, published in 
the J. A. M.A., February 1, 1936, itisstated: ‘The purpose of this brief survey has 
been to present definite evidence to the medical profession that our recent graduates 
know little about the use of drugs when they begin the practice of medicine. The 
statistics serve to substantiate the current rumors frequently heard about the 
shortcomings of our younger physicians. While considerations for improving this 
serious situation are the immediate concern of the teaching profession, a plea is 
made to the practicing physician to endeavor to do what he can to keep out of the 
ranks of nihilism and improve his own selection and utilization of drugs. The 
practitioner can accomplish this by giving more attention to discussions on desir- 
able drug therapy and proved newly introduced remedies that appear regularly in 
ethical medical journals, and less to the self-praising advertisements that fill the 
uncritical medical publications.” Dr. Schnabel, in delivering the farewell message 
to this year’s graduating class of the Medical School of the University of Pennsyl- 
vania, said in part: ‘‘When you begin practice in a community, it is proper and 
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desirable to pay a social visit to your neighboring colleagues. Acquaint them with 
your friendly and ethical purposes. They will appreciate your courtesy. If your 
colleagues in the community dispense their own drugs, it is likely that you will have 
to follow suit. You should try, however, to educate your patients; pointing out 
that prescribing drugs affords an opportunity to individualize in treatment and 
therefore to obtain better results; that doctors will function better if they are re- 
lieved of the need to dispense medicines. Whether you dispense or not is a decision 
you must make for yourselves with a full knowledge of the local conditions. I 
should say that you will fare better, if you will prescribe, although this may not 
be quite evident to begin with. If you decide to dispense, call upon reputable 
pharmacists in your community; do so in any event. They are your allies. They 
can supply you with your necessary armamentaria in bulk, at a cost equal to and 
often less than that asked by the larger commercial houses, who really operate under 
a large overhead.”’ 

“Do not be persuaded by detail men. It is wise to wait until others have re- 
ported on the value of new and untried remedies. Detail men represent vested 
interests.”’ 

This briefly tells the story of the teaching program in Applied Drug Therapy 
at the Philadelphia General Hospital, which though two years old, is not yet fixed. 
In fact the work in this field has just begun. 


INFLUENTIAL INTANGIBLES.* 
BY C. M. BROWN.! 


If your business is too flourishing, if your profits are too large, or if your clerks 
are already perfect, if your own executive ability cannot be improved, or if you 
fairly bristle at the thought of applied psychology, then skip this paper and for- 
get it. However, it might be interesting to see how much of that course in psy- 
chology to which you were exposed long ago, can be remembered; or how much 
common sense there was in it. 

An individual buys in order to possess that which he does not have. The de- 
sire to possess a particular thing is aroused by some appeal to the basic instincts 
or to man’s acquired interests. When desire is aroused, some form of response 
either positive or negative and either immediate or delayed must follow. To arousea 
desire and to provoke an immediate response is the function of the clerk, the display 
or the advertisement. To fulfil his obligations as a “‘desire-stimulator,”’ the clerk 
must either have “‘natural’”’ ability or acquire a selling personality, and must see 
things from the customer’s point of view. The customer must feel that “‘he is buy- 
ing and not being sold”’ and because he wants to and not because somebody else 
wants him to do so. A suggestion is strongest when it is of internal origin or at 
least appears to come from within. Since suggestions are merely stimuli aimed at 
arousing desire, the man who only collects the merchandise asked for and adds 
up the bill, will find much food for thought in a study of how he himself reacts 





* Presented before the Section on Commercial Interests, A. PH. A., New York meeting, 
1937. 


1 Associate Professor, College of Pharmacy, Ohio State University. 
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toward the suggestions of others. The high pressure salesman of former years was 
different from the best salesman of to-day. The evident forcing of merchandise 
upon us by a clerk is distasteful, to say the least, and to the clerk who meekly asks, 
“anything else?’”’ the instinctive answer is ‘“no.’”’ There is a strong instinct in 
most of us to acquire money and to save for future needs. A display showing the 
advantage of immediate purchase as a means of saving money, of reducing drudgery, 
or of adding to personal comfort or attractiveness is much more forceful than one 
which simply advertises that certain articles are for sale. 

We would have more money if we did not go in any stores but we cannot help 
going into some store. Instincts of hunger, thirst, escape from danger, and desire for 
comfort drive people into stores and the problem of salesmanship is to arouse desire 
for other things or to catch the further attention of the customer either through 
verbal suggestion or through the silent appeal of the display. 

Attention may be drawn to an advertisement or to a display by its magnitude, 
by its position on the printed page or its location in the store. We remember 
seeing a full-page advertisement of a sale by a certain store. We do not, however, 
know if the particular article which we desire is being offered or not, so we hunt up 
the paper and look again. We can recall seeing a whole table full of a particular 
thing which we may not have purchased at the time, but which we now wish we 
had. We know that the display was near a certain location in the store because 
we noticed it while waiting for our purchase to be wrapped. Right here another 
psychological law is working within us. Things first seen together tend there- 
after to suggest each other when either are seen again. In unwrapping our 
package, we wish we had gotten the other article also. The more we think 
about it, the more we wish for it. It was not magnitude that made us look up the 
advertisement again. Its size caught out attention only. Magnitude alone was 
not sufficient to hold our attention. In a large-space advertisement as well as in 
mass displays attention-holding devices must not be neglected. Such devices 
include: 

(1) Having at least three focal points of interest. Attention follows interest, 
but it also fluctuates and its range is limited. The advertisement or display must 
contain at least three good reasons for making the potential customer want to buy. 
Certain features of an attractive picture stand out, draw our attention and give the 
clue the artist meant us to see. It may have been the bright color of a landscape 
that made us stop for a closer look. Details were then noted for the first time. 
This idea is to be carried over to the printed page or into the building of a display. 
A huge pile of boxes with a price tag on top may attract our attention, but does not 
hold our interest. If the boxes are so arranged that one may be picked up without 
disturbing all the others, and if several are open so that the contents may be seen 
and examined, interest is added to the display. Placards illustrating the use of 
the article and an attractive price will still further stimulate interest. As packages 
are sold from the display, they should not be replaced. The removal of some units 
of the display suggests that others are buying, therefore the merchandise must be 
satisfactory. 

(2) Unity of thought must predominate the entire advertisement or display. 
While there must be‘some complexity in order to hold interest, each focus of interest 
must bear a definite relationship to every other focus and to the display as a whole. 
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Attention must be constantly returned to the particular item being advertised. 
This may be done by the proper selection of key words or through arrangement of 
component parts of the display, or by the use of purely mechanical devices for this 
purpose, such as arrows, borders, etc. 

(3) Isolation is a purely mechanical means of attracting attention. The full- 
page advertisement or only one mass display in any one location in the store does 
this. Several large displays of the same article if located at various advantageous 
spots in the store, is an excellent idea. The more often a suggestion is repeated the 
more forceful it is. 

Attention can be drawn to a display without seeming to do so. While in 
conversation the clerk may lead the customer in a most unobtrusive manner, near 
to the display and leave to get the merchandise asked for. The customer left so 
near a display usually examines it. A package will be picked up for closer inspection. 
Here, then, is an opening for a direct sales talk. A little flattery, lightly applied, 


isnot amiss. So begin with: ‘‘I see that you, too, are admiring our new line of... .” 
or if the merchandise is not a new line, “‘I see that you are wondering how we can 
offer this well-known . .at so low a price, etc., etc.’”” To imply that the customer 


has the good judgment to recognize the quality of the merchandise pleases her. 

The most powerful aid to the selling power of a salesman is good personality. 
The ability to greet every one with a cheery good morning, and a frankly jolly smile 
is worth dollars to its owner. A forced smile is merely a caricature. Happiness is a 
state of mind. Make your mind right and you will be happy. Be happy and you 
will smile. Owen Young (1) once said, ‘““The man who can put himself in the place 
of other men, who can understand the workings of their minds, need never worry 
about what the future has in store for him.’’ Remember that the customer must 
want to buy but not from a grouch. To avoid giving unintentional offense, a clerk 
should be able to size up his customers at their first meeting. A suggestion is 
more forceful if it meets no internal resistance. 

Among those who come into the store may be found: 

(1) The individual who is easily influenced by suggestion and will buy anything 
that catches his fancy or that is recommended. This type of individual should not 
be sold carelessly because he frequently returns to-day what he bought yesterday. 

(2) Opposed to the impulsive individual is the man who thoughtfully weighs 
each statement made by the clerk and decides as to the merits of the goods before 
buying. He must have time to think and must not be rushed into making hurried 
judgments. The sales talk must be informative in character. 

(3) The man who is never sure of what he wants is difficult for the clerk to 
handle without giving offense or arousing suspicion. The clerk must force the 
sale without seeming to do so. 

(4) The excessively friendly and the silent customers are really the pests of 
the store; the former frequently occupies too much time in buying and the latter 
ignores leading questions. Get the silent man to talk about himself, his hobbies or 
his recreations. Make a point to do this at some time when he has just made a 
small purchase and does not seem to be ina hurry. An informal talk on some sub- 
ject not pertaining to business will often break his reserve and gives a common 
meeting ground when he next comes into the store. 
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After a friendly relationship has been established between the customer and 
the clerk, all the various legitimate methods for increasing sales volume may be 
used. Offer the larger-sized package instead of the smaller or show the better grade 
article instead of the cheaper. A psychological trick worth trying is to show the 
cheapest article immediately after showing the better one without waiting to be 
asked todoso. Ifthe customer cannot afford the more expensive one at the moment, 
he will feel that he is getting just what he pays for and is not being cheated and will 
probably purchase the better one the next time. 

The manner in which an article is handled is suggestive of its value. To offer 
an article for examination in a careless manner is to imply that it is not worth very 
much. If the clerk knows his merchandise, he can build up so strong an indirect 
argument in favor of the better article that price becomes a minor factor in the 
mind of the customer. 

A sales talk is only a verbal display held up to the mind’s eye and all the 
elements of a good display must be present, complexity, unity and vividness. 
Complete knowledge of merchandise is necessary. Its method of manufacture, the 
reputation of the maker, the quality of materials used and all the various uses of 
the article must be known. These facts should be so presented that their truth 
must be accepted. All questions asked the customer must be so worded that only 
an affirmative answer is possible. Get the customer to agree with all statements 
made. Never arouse a possible conflicting idea. 

The following platitudes should be added. Be sincerely and truly interested in 
selling and in all dealings with other men. Get the other fellow’s viewpoint. Un- 
derstand human nature. Never directly tell a man that he is wrong, it can be done 
indirectly. If you expect a man to buy, make him want to buy. The quickest way 
to catch attention is to call a man by name. Above all be a good listener and a 
poor gossip. Get the other fellow to talk about himself and later he will be sur- 
prised that you know so much about him. Get the customer to feel that he is 
important; it doesn’t hurt you and it pleases him. Even if an idea was your own, 
let the customer think that it was his. We all think well of our own ideas. 


PRE-REVOLUTIONARY COMMERCE IN CRUDE DRUGS IN CAROLINA. 
BY J. HAMPTON HOCH.! 


The early voyages of discovery and the subsequent colonization of the New 
World led to the introduction of many new items of Materia Medica. The stories 
and legends associated with many of these American drugs furnish a fascinating 
chapter in the history of pharmacy and medicine. The commercial development of 
the crude drug trade is an interesting aspect of the history of our indigenous drug 
plants. 

The following notes relating to pre-Revolutionary commerce in crude drugs 
are offered as an “historical fragment,’’ to use Edward Kremers’ very apt words, 
and in the hope that others may be induced to investigate this phase of pharma- 





1 Professor, Department of Pharmacognosy, Medical College of the State of South 
Carolina, Charleston, S. Car. 
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ceutical history in other regions. As a background, we shall briefly outline the 
general nature of Charleston’s commerce in the period under consideration. 


Geographically, Carolina was favored in developing a trade with the Indians to the west 
Within a comparatively short time after the founding of the colony Governor Archdale boasted 
(1707), ‘‘Charles Town trades near 1000 miles into the Continent” (1). By following the numerous 
river routes or well-beaten roads traders penetrated the southern Indian country from the moun- 
tains to the Gulf plains. The South’s one port-town during the early part of the 18th century was 
Charles Town and it was through this metropolis that the products of a vast hinterland of great 
resources passed on their way to other British colonies and to Europe. 

From the viewpoint of its economics, South Carolina might have been divided, says Gipson 
(2), into four zones: ‘“‘ First, the region of the fresh-water cypress swamps, which, when cleared of 
trees and undergrowth, was ideally adapted to the raising of rice; secondly, in juxtaposition fre- 
quently with these swamps were the better-drained lands given over to indigo, corn and general 
farming; thirdly, on the edges of this zone were those regions where lumbering was carried on with 
the purpose of clearing the lands and where also took place the extracting of pitch and other naval 
stores; here also, beyond the more thickly settled parts, were to be found the cattle pens; fourthly, 
beyond the country of the pens, off through the wilderness, lay the villages of the Catawbas to the 
northward, and those of the Creeks and Cherokees to the west and southward.” 

Deerskins, indigo, rice, lumber, naval stores, corn and cattle, as products of the country, 
were leading exports, the relative positions of which were subject to fluctuations from time to time. 
Munitions, cloth and rum were bartered to the Indians for their skins and drugs and, although the 
occupation of the frontier by white settlers led to a decline in the Indian trade, the importance of 
this trade is to be appreciated when we realize that as late as 1761 (3) the trade in skins or leather 
exceeded in value the combined returns from indigo, cattle, lumber and naval stores.! 

As the commercial capitol of the South, Charleston was annually loading 220 ships for 
Europe in the 1730’s,? but by 1765 double this number of vessels cleared the port. The trans- 
shipment of imported commodities augmented the export trade, for, although intercolonial business 
was burdened with provincial duties, Carolina allowed a drawback of three-fourths of the duties 
on all goods re-exported within six months 

Wholesale trade was for the most part carried on by the factor. This individual soldmerchan 
dise assigned to him by British firms and purchased products of Carolina for his correspondents, 
receiving a commission (usually 5%) on the transactions. Importing and exporting on his own 
account, as an independent trader also, enabled the Charleston factor to make a neat profit, but 
his importance in commercial life sprang chiefly from his British connections who extended credit, 
usually for a year, and furnished him with bills of exchange wherewith he could buy cargoes in 
any part of the world with which trading was permitted. Trade connections, therefore, were 
established not only with Great Britain but also with the West Indies, the Wine Islands, Portugal, 
Spain, Flanders, Holland and Germany. 

Merchandise was sold for produce, for short or long credit, for cash or ready money, in 
terms of the current exchange. Since most of the trading was first or second-hand bartering, the 
merchant required storehouses for accommodating his wares and the produce he received in ex- 
change. In advertising his goods, the commodities acceptable in exchange were frequently speci- 
fied, and a long list of all the merchant had for sale might be terminated by a statement such as 
‘Rice or Pitch at market price in lieu of cash’’® or ‘‘Sassafras in any Quantity.’’* Short credit 
seems to have meant varying periods up to six months, whereas long credit was anything beyond 
six months, usually a year. 

Hard money, paper money and bills of exchange were all used as commercial media. The 
foreign coin brought in by trade, especially Spanish and Portuguese coins, comprised most of the 
hard money and had the same value as sterling. Specie was difficult to keep in the province and 





! Colonial Office Papers in the Public Record Office, London, permit reconstruction of 
fairly reliable statistics for the trade to England from 1699 to 1765. For intercolonial trade there 
are no adequate accounts. Crane (4) and Sellers (5) present tabulations from Colonial Office 
Papers 

* New York in 1732 cleared 196 ships; Philadelphia in 1733, 173 ships. (Sellers, page 11.) 

’ South Carolina Gazette, April 1735 and December 1741 (6) 
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it often commanded a premium.' Payment of the King’s duties, especially under the Townshend 
Acts, drained away specie and eventually led, in 1771, to an agreement between the merchants and 
money lenders to accept foreign gold and silver at advanced rates. 

The only paper money of South Carolina, until the Revolution, was issued in 1731 to cover 
the debt incurred by the frontier wars.* A constantly expanding trade and an inadequate paper 
money issue led to the acceptance of various commercial instruments such as notes, bonds and 
various kinds of certificates in business transactions. The Restraining Act of 1764 prohibited 
paper bills of credit issued thereafter from being made legal tender for debts but, despite the 
Parliamentary prohibition, and after much bickering, South Carolina finally issued certificates of 
indebtedness—a subterfuge for adding some 200,000 pounds currency to circulation. The 18th 
century merchant was forced to perform many of the functions which the banker exercises to-day 

The draft or bill of exchange substituted in all the colonies for the paucity of English money 
John Laurens said, ‘‘The method of doing business here is to load the ship with goods and, for 
the amount of cost and charges, to draw, as soon as the bills of lading are signed, upon some 
person in England at 30 to 40 days payable in London.’ 


Early accounts and descriptions of Carolina enumerate natural products of 
varying commercial importance. Among these are certain indigenous and exotic 
plants of interest to the pharmacist. Samuel Wilson (8) mentions olive trees im 
ported from Portugal and Bermuda, ‘‘Sumack, jallop, sassaparilla, turmerick, 
sassafras, snake-root and divers other drug.’’ Thomas Ash (9) enumerates ‘‘Sassa 
fras, orange, lemon, pomegranate, fig, almond, olive tree, the China, three sorts of 
the rattle-snake root, the comous, or hairy, the smooth, the nodous or knotted 
root, tobacco, the famous cassiny.”” Oldmixon (10) mentions an “abundance of 
simples, also sarsaparilla, cassia trees, gumms and rosin, a kind of tree from which 
there runs an oil of extraordinary virtue, for the curing of wounds; and another 
tree, which yields a balm thought to be scarcely inferior to that of mecca.’’ Gover 
nor James Glen (3) lists ‘‘Myrtle-berries, of which wax is made; shumac, sassafras, 
China root, great and small snake root, with a variety of other physical roots and 
herbs.”’ 

With regard to importations of Materia Medica which supplemented the prod 
ucts of Carolina, the following list, compiled from newspaper ads of items offered 
at retail (6) would indicate that a variety of crude drugs and drug products entered 
the port of Charleston. We note, in 1731, nux vomica, cantharides, Jesuits’ bark, 
senna, manna, spermaceti, scammony, opium; in 1735, cinnamon, cloves, nutmegs, 
mace, black pepper, ‘‘Sallat oyl,’’ “flour of mustard seed,” ‘“‘balsom chili;’’ from 
1736 to 1740, pennyroyal, pimento, “‘balsom perru,’’ sweet and bitter almonds, 
saffron, logwood, ginger, aloes, Jamaica pepper, cochineal. In the next dozen 
years we find mentioned oil of amber, oil of juniper, ‘Isls of thierra bark,” ‘“Turkey 
and East India rhubarb, ipecacuana, Russia and New England castor, English 
saffron, Spanish liquorice, camphire, musk, isinglass, ratsbane as well as the in- 
gredients for compound waters,”’ e. g., treacle water, briony water, etc. - Tea, coffee 
and chocolate were, of course, repeatedly mentioned as imports; logwood, braziletto 
and fustic as imported dyewoods; and turpentine, rosin and oil of turpentine as 
native exports were handled in large quantities because of industrial demands. In 
the group of exported provincial products utilized primarily or entirely for non 


I This was not peculiar to the Charleston trading area but was chueule elsewhere in the 
colonies 

? Bills of credit totaling 106,500 pounds were issued by the S. C. Assembly, Aug. 20, 1731 

* Letter of Dec. 24, 1767 (7) 
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pharmaceutical purposes we should also place red oak bark, sumach, honey, bees 
wax, myrtle wax, oranges and orange juice, tobacco and flaxseed. 

Most of the imported medicines came, of course, from Great Britain, some from 
the Low Countries, and occasionally the apothecary or physician could make a 
purchase from one of the Guinea or Caribbean boats. The captain of a merchant- 
man, as an agent of the factor in the intercolonial trade, became a merchant himself 
and sometimes turned an honest penny on his own behalf. Prize cargoes from 
captured pirates and privateers or from enemy merchantmen taken by British 
privateers were offered at public vendue and occasionally included items of Materia 
Medica. By far the greater part of the Charleston crude drug imports from the 
Bahamas, Jamaica, Antigua and other West Indian colonies were ultimately 
destined for the Northern colonies or Europe and were accordingly re-exported. 
Jalap, Bahama bark, allspice, ginger, sarsaparilla, aloes and pimento were items 
falling into this category. 

The quantities of native crude drug products exported and the prices current 
are appended in tabular form. The figures were all obtained from contemporary 
records; only the more actively traded items are listed. We have no data on the 
“variety of other physical roots and herbs’’ mentioned by Governor Glen. Records 
such as ‘‘various trees, seeds and roots’’ exported in 1765 to the quantity of ‘2 
hogsheads, 4 casks, 9 boxes, 12 bags, 2 seroons’’ cover with anonymity what might 
be pertinent information. 

Two interesting sidelights might be added. 

John Tennant’s “Essay on Pleurisy”’ which appeared at Williamsburg, Va., in 
1736, apparently created a demand for senega soon after its publication. We find 
the printer of the South Carolina Gazette offering ‘‘Senneka Rattle-snake Root”’ for 
sale in 1740 and two years later it is being retailed at ‘‘25 shillings currency for 
enough Seneka Snake root to cure Pleurisy.”” In 1750 Charleston merchants were 
offering 5 shillings per pound for snakeroot and if well-dried and “‘cleared from the 
leaf’ 7 shillings 6 pence was the price. 

Dr. George Milligan, who wrote ‘‘A short Description of the Province of South 
Carolina’”’ in 1763, recommended an infusion of the whole plant “‘Lonicera (vulgo 
Indian pink)” as a vermifuge. But since this work was not published until 1770, 
the sharp upswing in demand for pink-root is probably to be attributed to 
Dr. Alexander Garden’s description and account (1764) of its properties. 

The consumption of items of Materia Medica still fluctuates under the in- 
fluence of printers’ ink. 
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(9) 
(10) 


(11) 


(1770) 


Commodity 


Sassafras 


Snake-root 


Pink-root 


Bees’ wax 


Turpentine 


Rosin 

Oil of turpentine 
Red oak bark 
Myrtle wax 


Oranges 


Sarsaparilla 
I A ewe OC | 


Braziletto 

Jalap 

Bahama bark 
Isls thierra bark 
Pepper 


* Quoted in sterling. 


six or seven to one. 
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APPENDIX. 

Price and (Date). 
10s. cwt. (1763-1764) 
15-20s. ewt. (1765) 
20s. cwt. (1766-1772) 
5s.-7s.6d. Ib. (1750) 
5s. Ib. (1763-1766) 
3s.9d. lb. (1767-1768) 
5s. lb. (1769-1772) 
5s. Ib. (1763-1764) 
5-6s. Ib. (1765) 
3s.9d. Ib. (1767-1768) 
5s. Ib. (1769-1772) 
8d.4f. Ib. (1748) * 
6s. Ib. (1764-1769) 
5s.6d.—6s. Ib. (1771) 
6s.3d. 1b. (1772) 
10s. bbl. (1745) 
15s. ewt. (1763-1764) 
20s. ewt. (1767) 
12s.6d. cwt. (1770) 
17s.6d. ewt. (1772) 
12s.6d. cwt. (1745) 
Ss. bbl. (1749) 
20s. gal. (1745) 
2L.2s.10d bbl. (1748) * 
10-12 1. cord (1767) 

9 1. cord (1771) 
8d.4f. lb. (1748) * 
5s. Ib. (1767-1772) 
17s.2d. M. (1748)* 
41. M. (1765) 


50 1. ton (1754) 
35 1. ton (1765) 
30 1. ton (1749 & 1754) 


Provincial currency exchange 


Quantity Exported (E) or Imported (I). 


22 tons (E) (1748) 

12 tons, 1800 Ib. (1764) 
27 tons, 1500 Ib. (1765) 
2 bbl., 1 tierce (E) (1764) 


11 hogsheads, 9 tierces, 
1 bbl. (E) (1764) 


10,000 Ib. (CE) (1748) 

12 casks (1762) 

12 casks, 1692 ib. (1764) 
5683 Ib. (1767, 6 months) 
1159 bbl. (E) (1730) 
2397 bbl. (1748) 

1438 bbl. (1762) 

1643 bbl. (1764) 


97 bbl. (E) (1748) 

13 bbl. (1765) 

7 bbl., 9 jars (E) (1748) 

5 bbl. (1765) 

105 bbl. (E) (1764) 

109 casks (1765) 

700 Ib. (E) (1748) 

23 boxes (1762) 

186,000 (E) (1745) 

47 casks, 282,000 (1762) 
124 casks, 2 boxes, 8300 (1765) 
7 bags, 1636 Ib. (E) (1748) 
693 Ib. (E) (1764) 

91 tons (E) (1748) 


299 tons (E) (1748) 

1 hogshead (E) (1764) 

1 bag, 1 bbl. (#) (1748) 

22 baskets (I) (1744) 

8 casks, 320 Ib. (E) (1748) 


with sterling varied but was usually 
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AD INTERIM BUSINESS OF THE COUNCIL OF THE AMERICAN PHARMACEUTICAL 
ASSOCIATION, 1937-1938. 


Office of the Secretary, 2215 Constitution Ave., Washington, D. C. 


LETTER, NO. 11. 
July 30, 1938. 
To the Members of the Council: 

63. Tentative General Program of the Minneapolis Meeting. Motion No. 25 (Council Let- 
ter No. 10) has been carried and the program approved, as appeared in the June issue of the 
A. Pu. A. JouRNAL. As indicated, it has been found necessary to make some changes and additions, 
and the modified program will appear in the July issue of the JouRNAL. 

64. Election of Members. Motion No. 26 (Council Letter No. 10, page 527) has been 
carried and applicants for membership numbered 393 to 410, inclusive, are declared elected. 

65. Greater St. Louis Branch. The following applications signed by sixteen dues-paid 
members of the ASSOCIATION, proposed Preamble, Constitution and By-Laws, have been received: 

“We, the undersigned members of the AMERICAN PHARMACEUTICAL ASSOCIATION, wish 
to organize ourselves into a local branch, to be known as the Greater Saint Louis Branch of the 
AMERICAL PHARMACEUTICAL ASSOCIATION, and do hereby make application to the Council for 


recognition as such a body. The constitution and by-laws are submitted herewith for approval. 


A. F. Schlichting Noel M. Ferguson R. S. Reamer 
Alf. W. Pauley D. C. Margerum B. Salkover 
James R. Thayer William C. Clark Edgar E. Craig 
Charles E. Caspari H. A. Vogler I. Wm. Kurtz 
Frank L. Mercer Howard Adams David B. White 
Harold A. Jeskey 
PREAMBLE. 


WHEREAS, The advancement of pharmaceutical knowledge and the elevation of the pro- 
fessional status of pharmacists are objects to which we most heartily subscribe; and 

WHEREAS, The AMERICAN PHARMACEUTICAL ASSOCIATION has for more than eighty years 
actively and earnestly labored on behalf of these two purposes; and 

WHEREAS, We approve of the work of the ASSOCIATION in this direction and believe that 
the effectiveness and usefulness of its efforts can be increased and further extended by the forma- 
tion of local branches; be it, 

Resolved, That we do, hereby, agree to constitute ourselves such a branch of the AMERI- 
CAN PHARMACEUTICAL ASSOCIATION, and pledge ourselves not only to maintain its laws and 
principles but also to assist in every way possible to further elevate the practice of pharmacy and 
aid in the advancement of pharmaceutical knowledge, and to such an end we adopt and accept the 
following Constitution and By-Laws. 

CONSTITUTION. 


ARTICLE I—Name. The name of this organization shall be the Greater Saint Louis 
Branch of the AMERICAN PHARMACEUTICAL ASSOCIATION; abbreviated Greater St. L. Br. of 
A. Pu. A. 

ARTICLE II—Purposes. To further the objects and aims of the AMERICAN PHARMACEUTI- 
CAL ASSOCIATION by providing the extension of its work in East Central Missouri district, to se- 
cure for pharmacists of this section the advantages that may be secured by affiliation with an 
organization of high ideals and common purposes, to provide the means for pharmacists of East 
Central Missouri district to contribute their individual and collective efforts along lines of value 
to retail pharmacists generally, and to encourage natural, proper and helpful relations between 
Medicine, Dentistry and Pharmacy, are some of the purposes for which this Branch is formed. 

ARTICLE III—Members. The membership of this Branch shall consist of the following 
classifications: 
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Section 1. Active: Members of the AMERICAN PHARMACEUTICAL ASSOCIATION residing in the 
state of Missouri or within a radius of fifty miles of Saint Louis, who are not members of any other 
Branch of the ASSOCIATION, may, on signifying their intention of adhering strictly to the Constitu 
tion of the parent body and subscribing to the principles announced in the Preamble and Con 
stitution and By-Laws adopted by this Branch, be elected to active membership in this Branch 

Section 2. Associate: Members of the AMERICAN PHARMACEUTICAL ASSOCIATION residing 
in the area of the Branch, who are not active members, shall be considered associate members, 
and shall be entitled to all the privileges of active membership excepting the right to vote, to serve 
on committees or to hold office 

Section 3. Honorary: Any person who is not an active member of this Branch, and who 
shall assist the Branch by the contribution of scientific papers, work or research or add to its 
financial resources, may be elected to honorary membership without the right to vote or hold 
office 

ARTICLE 1V—-Amendments This Constitution can be altered or amended by the affir 
mative vote of a majority of the active members of this Branch, provided propositions to alter 
or amend have been submitted in writing at the preceding meeting 


BY-LAWS. 


ARTICLE I—Officer Che officers of this Branch shall be president, vice-president, secre 
tary, treasurer and delegate to the House of Delegates. The latter can, if desired, be one of the 
other officers 

ARTICLE II—Committees. The standing committees of this Branch shall be appointed by 
the president at the March meeting of each year or as soon thereafter as possible, and shall be as 
follows 

Section 1. On Membership: To consist of three members who will direct the maintenance 
and development of the membership of the Branch. 

Section 2. On Professional Relations: To consist of three members who shall direct the 
work of improving relationships between pharmacists, physicians and dentists in this area 

Section 3. On Science and Practice of Pharmacy: To consist of three members who shall 
investigate and report at each meeting developments in the practice of the profession of interest 
to members 

Section 4. On Education and Legislation: To consist of three members who shall represent 
the Branch in all matters pertaining to education and legislation in Missouri, affecting pharmacy 
in this state 

Section 5. Executive: To consist of the vice-president as chairman, the chairmen of all 
standing committees, and as ex-officio, the president, the secretary and the treasurer, who shall 
transact business of the Branch in an emergency or during the period between regular meetings. 

ARTICLE II1I|—Meetings. The meetings of this Branch shall be held on the second Mon 
day night of each month from October to May, inclusive, at eight o’clock 

ARTICLE IV— Meeting Place. The regular meeting place of the Greater Saint Louis Branch 
shall be the Saint Louis College of Pharmacy and this shall be the official address of the Branch 

ARTICLE V—Quorum. Seven members of the Branch shall constitute a quorum 

ARTICLE VI—Due Every active member of the Branch shall annually contribute the 
sum of fifty cents in dues 

ARTICLE VII—Fiscal Year. The fiscal year of the Branch shall be from the stated meeting 
of March of one year to the similar meeting of the following year. 

ArTICLE VIII—Elections. The officers shall be elected, by ballot, at the March meeting, 
and shall serve one year, or until their successors shall have been elected. 

ARTICLE IX—Presiding Officer. In the absence of the president or vice-president at any 
stated meeting the members present shall elect a presiding officer pro tempore. 

ARTICLE X—Secretary. The secretary shall keep fair and correct minutes of the proceed- 
ings of the meetings and send reports of the same to the JOURNAL OF THE AMERICAN PHARMACEUTI 
CAL ASSOCIATION and such journals and newspapers as he may deem proper. He shall carefully 
preserve, on file, all reports and papers of every description presented to the Branch, and shall be 
charged with the necessary business and scientific correspondence. He shall read all papers handed 
to him by the president for that purpose, shall call and record ayes and nays whenever they are 
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required to be called; shall notify the chairman of every standing and special committee of his 
appointment, giving him a list of his colleagues and stating the business upon which the committee 
is to act. He shall notify every member at least one week in advance of the time and place of 
each meeting 

ARTICLE XI-—-T7reasurer. The treasurer shall collect and take charge of the funds of the 
Branch and shall give receipts for same. He shall pay no money except on the order of the secre- 
tary, countersigned by the president, and accompanied by the proper vouchers. He shall present 
a statement of his accounts at each March meeting of the Branch. He shall be bonded by an 
amount to be stipulated by the Branch and shall receive the amount of his expenses incident to 
the duties of his office and one dollar a year 

ARTICLE XII—-Order of Business. The order of business shall be as follows: (1) Reading 
of the minutes of the previous stated meeting; (2) Introduction of newly elected members; (3) 
Reports of special and standing committees; (4) Unfinished or deferred business; (5) New busi- 
ness; (6) Specific business; (7) Nominations and elections; (8) Adjournment 

ArTICcLE XIII— Miscellaneous. Every proposition to alter or amend these By-Laws shall 
be submitted in writing at a stated meeting of the Branch, and may be balloted for at any subse 
quent stated meeting, when, upon receiving the votes of three-fourths of the members present, 
it shall become a part of the By-Laws 

ArticLe XIV—Rules of Order. On all points not specifically mentioned in the By-Laws 
governing this section, the By-Laws of the AMERICAN PHARMACEUTICAL ASSOCIATION shall take 
precedence over the other decisions on parliamentary rules 

(Motion No. 27) It is moved by Kelly that the application to establish the Greater Saint 
Louis Branch of the ASSOCIATION and the proposed Preamble, Constitution and By-Laws of this 
Local Branch be approved 

66. Ferris Institute Student Branch. The following application accompanied by the mem- 
bership applications and dues of the signers, together with the proposed Preamble and Constitu 
tion, have been received 

Che following students of the Ferris Institute, College of Pharmacy, desire to establish a 

Student Branch at the College, and petition the Council of the ASSOCIATION to approve the for- 
mation of the Branch and its Preamble and Constitution as submitted herewith: 


Betty Berndt Phyllis Miller Alice Green 
Martin Christie Wim. Runzell William Sutton 
Henning Engmark John Schroeder Glenn Rickard, Jr 
Ida Mary Fox Stanley Spencer Ruthbird Thatcher 
Eli Minchoff Ethel Taylor Hercules Rouman 
Michael McNab Herman Wendt Leslie Kieft 


Robert Olson 


President, John Schroeder; Vice-President, Robert Olson; Secretary, Ida Mary Fox; 
Treasurer, Stanley Spencer; Faculty Advisor, Dean Simon Benson.” 


CONSTITUTION OF THE FERRIS INSTITUTE STUDENT BRANCH, 


PREAMBLE. We, students of the Ferris Institute College of Pharmacy in the city of Big 
Rapids, Michigan, in order to place ourselves in a more favorable position for study, to acquire 
a better knowledge of our professional problems, and to stimulate a greater professional and scien 
tific interest in the students of our College, do hereby resolve to constitute ourselves into a Student 
Branch of the AMERICAN PHARMACEUTICAL ASSOCIATION. The Branch hereby adopts for its 
guidance the Constitution and By-Laws of the AMERICAN PHARMACEUTICAL ASSOCIATION, and 
its members hereby subscribe to them 

ARTICLE I Vame. The name of the organization shall be the Ferris Institute Student 
Branch of the AMERICAN PHARMACEUTICAL ASSOCIATION, 

ARTICLE II. Membership. Section 1. The membership of the organization shall be made 
up of students of the school who are majoring in Pharmacy, or in any of the allied sciences. 

Section 2. Members are to be elected by a two-thirds vote of those present. 

ArTICLE III. Officers. The officers of the Branch shall be (a) President, (>) Vice-President, 
(c) Secretary, (d) Treasurer, (e) Faculty Advisor and (f) Honorary President 
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ARTICLE IV. Committees. At the first meeting of each fiscal year, or as soon thereafter as 
possible, the president shall appoint three standing committees as follows: A Committee on 
Programs to consist of three members, a Committee on Student Activity to consist of three mem- 
bers, and a Committee on Membership to consist of three members 

ARTICLE V. Duties. Section 1. It shall be the duty of the president to preside at all meet 
ings of the Branch, to appoint committees and to maintain order in the meetings 

Section 2. It shall be the duty of the vice-president to preside at all meetings of the Branch 
in the absence of the president, and to help the president in maintaining order in the meetings and 
in all other ways when called upon by the president to do so 

Section 3. It shall be the duty of the secretary to maintain fair and correct minutes of the 
meetings, and to send reports of the same to the JOURNAL OF THE AMERICAN PHARMACEUTICAI 
ASSOCIATION, and to such journals and newspapers as he deems proper. He shall preserve on file, 
all reports and papers of every description presented to the Branch, and shall be charged with the 
necessary business and scientific correspondence. He shall read all papers handed to him by the 
president for that purpose, shall call and record ayes and nays, whenever they are required to be 
called. He shall notify the chairman of every standing and special committee of his appointment, 
giving him a list of his colleagues and stating the business upon which the committee is to act 
He shall notify every member, at least one week in advance, of the time and place of the meeting 
He shall preside at all meetings in the absence of both the president and vice-president 

Section 4. It shall be the duty of the treasurer to collect and take charge of the funds of 
the Branch, and he shall give receipts for the same. He shall pay no money except upon the order 
of the secretary, countersigned by the president, and accompanied by the proper vouchers. He 
shall present a statement of conditions at each May and October meeting of the Branch. He 
shall receive the amount of his expenses incident to the duties of his office 

Section 5. It shall be the duty of the Committee on Programs to obtain speakers, and to 
otherwise arrange the program section of the meeting 

Section 6. It shall be the duty of the Committee on Student Activity to maintain an 
active sport and extra-circular program for the Branch 

Section 7 It shall be the duty of the Committee on Membership to investigate and re« 
ommend all applicants for membership at least one week prior to the next regular scheduled 
meeting of the Branch. The applicant shall be presented to the committee by a member of the 
Branch 

ARTICLE VI Meeting Ihe meetings of the Branch shall be held on the second Wednes 
day of each month during the school year, or at any other time the president may deem necessary 
Che meeting shall be called to order at seven-thirty (7:30) P.M 

ArTICLE VII. Quorum. One-half ('/,) the number of members of the Branch shall con 
stitute a quorum 

ARTICLE VIII Fiscal Year. The fiscal year of the Branch shall be from the first day of 
September to the first day of September of the following year 

ARTICLE IX Election rhe officers shall be elected by ballot by a majority, at the first 
meeting of the fiscal year, and shall be installed at the same meeting, and shall serve for one yeat 
or until their successors have been elected 

ArTICLE X. Order of Business. (1 


(2) Introduction of newly elected members; (3) Unfinished or deferred business 4) New busi 


Reading of the minutes of the previous meeting 


ness; (5) Program: (}) Nominations and elections; (7) Adjournment 

ARTICLE XI. Amendments. Section | his constitution shall be amended only upon 
vote of three-fourths (*/;) of the members of the Branch at the time the amendment is presented 

Section 2 he Constitution shall be amended in no way that shall conflict with the 
policy of the AMERICAN PHARMACEUTICAL ASSOCIATION toward Student Branches 

(Motion No. 28) It is moved by Little that the application to establish the Ferris Institute 
Student Branch of the AssocraTION and the proposed Preamble and Constitution be approved 

67. Applicants for Membership. The following applications, properly endorsed, accom 
panied with the first year’s dues, and recommended by two members of the ASSOCIATION, have 
been received 

No. 411, Woodrow Wilson Webb, 1801 So. 6th Ave., Maywood, III No. 412, Mark L 
Rothman, 4958 York Road, Phila., Pa.; No. 413, Robert Posner, 7600 Ogontz Ave., Phila., Pa 
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No. 414, Glenn K. Smith, Walter Reed General Hospital, Washington, D. C.; No. 415, Robert 
Neal Watson, c/o Waccanaw Drug Co., Chadbourn, N. Car.; No. 416, Herman J. Litoff, 1151 
N. Kingsley Drive, Los Angeles, Calif.; No. 417, Herbert B. Hyams, Eustis & Robbins Sts., 
St. Paul, Minn.; No. 418, Thomas Durfee, Applied Research Labs., Dayton, N. J.; No. 419, Muriel 
C. E. Torrey, 1700 University Ave., St. Paul, Minn.; No. 420, Louise Frances Schmitz, 204 E. 
36th St., Minneapolis, Minn.; No. 421, William Louis Vollmer, 1650 Larne Ave., Louisville, 
Ky.; No. 422, Walter Peregon, 4832 Delta Ave., Detroit, Mich.; No. 423, Victor L. Zuchowski, 
214 Cascade St., New Castle, Pa.; No. 424, Harry F. Kennedy, 735 Highland Ave., Coraopolis, 
Pa.; No. 425, Sister M. Sylvester Evan, 934 Forest Ave., Bellevue, Pa., No. 426, Felice Joseph 
De Maria, 1624 Titan St., Phila., Pa.; No. 427, Joseph N. Sedor, 731 Cherry St., Phila., Pa.; 
No. 428, Joseph Louis Ciminera, 1633 S. Carlisle St., Phila., Pa.; No. 429, Ole Gisvold, 4237 
Cedar Ave., Minneapolis, Minn.; No. 430, Henry T. Rice, Halstad, Minn.; No. 431, Harold B. 
Shapira, 127 E. Grant St., Minneapolis, Minn.; No. 432, Eugene Dietz, 1224 Cortelyon Road, 
Brooklyn, N. Y.; No. 433, Robert Douglas Merchant, Apple St., Essex, Mass.; No. 434, Warren 
Kenrick Macurdy, 16 Rowe St., Stoneham, Mass.; No. 435, Norman Robert Lacombe, 21 Nor 
wood St., Marlboro, Mass.; No. 436, Jonas Herbert Bond, 114 Elm Hill Ave., Roxbury, Mass.; 
No. 437, Robert Frederick Larsen, 8 Highland St., Waltham, Mass.; No. 438, Frank S. McGin- 
nis, 3601 Fifth Ave., Pittsburgh, Pa.; No. 439, Mrs. Charmaine T. M. Tseu Bang, 1418 Edward 
Ave., Shanghai, China; No. 440, Bernice Lucia Murdock, 2451 Bloomington, Minneapolis, Minn.; 
No. 441, Edward A. Whalen, 1230 N. St. Joe Ave., Hastings, Nebr.; No. 442, Charles E. Smith, 
570 Menlo Ave., Hawthorne, Calif.; No. 443, Betty Olderog, 2877 Whitmore Ave., Omaha, Nebr.; 
No. 444, Norvin Jones, Missouri Valley, lowa; No. 445, Lynn Gorman, 684 W. 3rd St., Pomona, 
Calif.; No. 446, Henry Louis Rapacz, 6425 N. Atlantic Ave., Portland, Ore.; No. 447, A. Maurice 
Moore, Jr., 409 Edgecombe Ave., New York, N. Y.; No. 448, Floren B. Bensend, Lebeka, Minn.; 
No. 449, Edward A. Schenk, Long Prairie, Minn.; No. 450, Leroy Drechsler, Superior & May- 
field Rd., Cleveland, Ohio; No. 451, William Norris Doushkess, J. T. Baker Chemical Co., 
Phillipsburg, N. J.; No. 452, Walter D. McDonald, 3540 Norway Road, Cleveland, Ohio; No. 
453, L. Freeda Zimmermann, 314 E, 41st St., New York, N. Y.; No. 454, Ping-Lu Li, 322 S. Clin- 
ton St., lowa City, Iowa; No. 455, John V. Painter, Station Hospital, Fort Snelling, Minn.; 
No. 456, Roger K. Lager, 2578 Princeton Rd., Cleveland Hts., Ohio; No. 457, Joseph Luther 
Weinland, 806 Test Bldg., Indianapolis, Ind.; No. 458, Verne William Harris, 611 E. Sixth, 
Kinsley, Kans.; No. 459, Jacob Philip Kaufman, 482 6th Ave., New York, N. Y.; No. 460, 
Clayton Sidney Smith, Ohio State Univ., Columbus, Ohio; No. 461, Jacob Karlinsky, 3429 
Blanche Ave., Cleveland, Ohio; No. 462, Thomas Andrew Walb, 419 Fern Ave., Reading, Pa.; 
No. 463, Kennie Marcellus Linn, Bowringpet, British India; No. 464, Sister Mary De Sales 
Joyce, 2101 Waterman, San Bernardino, Calif.; No. 465, John Franklin Ross, 3600 N. Second 
St., St. Louis, Mo.; No. 466, Donald Thomas Meredith, 322 Waldron St., West Lafayette, Ind.; 
No. 467, Sister Stanislaus, 2447 N. W. Westover Rd., Portland, Ore.; No. 468, Robert Emmet 
Church, University Hospital, Ann Arbor, Mich.; No. 469, Simon Benson, Ferris Institute, Big 
Rapids, Mich.; No. 470, Conrad Glogau, 538 S. Clark St., Chicago, Ill.; No. 471, Linn E. Jones, 
$13 Oregon Bldg., Portland, Ore.; No. 472, Harold Lewis Racow, 5 Holly St., Salem, Mass.; 
No. 473, Helen Louise Creech, 1627 Stevens Ave., Elkhart, Ind.; No. 474, Bernard J. Dziedzic, 
1403 S. 3ist St., Milwaukee, Wis.; No. 475, David B. Blatt, 835 Trinity Ave., New York, N. Y.; 
No. 476, Fuad S. Abi-ajram, 1502 Davison Rd., Flint, Mich., No. 477, Frederick Joseph Kirch- 
meyer, 5461 Wren, St. Louis, Mo.; No. 478, Vincent N. Mercogliano, 750 E. 215th St., New York, 
N. Y.; No. 479, John C. O’Brien, 99 Windemere Rd., Rochester, N. Y.; No. 480, Julius Edward 
Freeman, 1458 Seabury PI., Bronx, N. Y. C.; No. 481, Abraham Cass Berman, 3708 30th Ave., 
Astoria, L. I., N. Y.; No. 482, Milton Schwartz, 4617 Carpenter Ave., New York, N. Y.; No. 
183, James Contaxis, 3422 Knox Place, Bronx, N. Y.; No. 484, Sebastian Peter Amenta, South 
Street, Cromwell, Conn.; No. 485, Vincent J. Guerra, 47-45-43 St., Woodside, N. Y. C.; No. 
486, Jack Hendler, 300 Reservoir Pl., New York, N. Y.; No. 487, Isidore Berger, 754 Kelly St., 
Bronx, N. Y. C.; No. 488, Francis C. Uvaro, 22 Sunset Trail, Bronx, N. Y. C.; No. 489, Laura 
Bell Gaulding, 1569 Shadowlawn St., Memphis, Tenn.; No. 490, Milton Aaron Diamond, 253 
West End Ave., Brooklyn, N. Y.; No. 491, Homer Edgar Henry, 1629 N. Fourth St., Albuquerque, 
N.M.; No. 492 Boris A. Kalom, 4643 N. Harding Ave., Chicago, Ill.; No. 493, John S. Harms, 
934 Bayless Ave., St. Paul, Minn.; No. 494, Jacob H. Katz, 1832 E. Tulpehocken St., Phila., Pa.; 
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No. 495, Fred J. Brill, 1383 E. 58th St., New York, N. Y.; No. 496, Noa Wachsmann, 93 73rd St., 
Brooklyn, N. Y.; No 497, Morris Perla, 2373 Broadway, New York, N. Y.; No. 498, Dan Nox 
Hansell, 656 N. 8th St., La Fayette, Ind.; No. 499, George A. Reske, 11535 Byron Ave., Detroit, 
Mich.; No. 500, Albin L. Malmo, Medical Arts Bldg., Duluth, Minn.; No. 501, Morris Klampert, 
112 Washington St., Utica, N. Y.; No. 502, Theodor Teimer, Jr., 17 Hillside Ave., Newark, N. J 

No. 503, Elmer M. Weidner, Rexall Store, Morton, Pa.; No. 504, Emil Schaefer, Jr., 50 Washing 
ton Ave., Springfield, N. J.; No. 505, Betty Berndt, Ferris Institute, Big Rapids, Mich.; No 
506, Martin L. Christie, Ferris Institute, Big Rapids, Mich.; No. 507, William Sutton, Ferris 
Institute, Big Rapids, Mich.; No. 508, Alice L. Green, Ferris Institute, Big Rapids, Mich 

No. 509, Phyllis Miller, Ferris Institute, Big Rapids, Mich.; No. 510, Robert Olson, Ferris In- 
stitute, Big Rapids, Mich.; No 511, Herman Wendt, Ferris Institute, Big Rapids, Mich.; No 
512, Michael McNab, Ferris Institute, Big Rapids, Mich.; No. 513, Ethel Taylor, Ferris Institute, 
Big Rapids, Mich.; No. 514, Eli Minchoff, Ferris Institute, Big Rapids, Mich.; No. 515, Stanley 
Spencer, Ferris Institute, Big Rapids, Mich.; No. 516, Ida Mary Fox, Ferris Institute, Big 
Rapids, Mich.; No. 517, Henning Engmark, Ferris Institute, Big Rapids, Mich.; No. 518, John 
Schroeder, Ferris Institute, Big Rapids, Mich.; No. 519, William Runzell, Ferris Institute, Big 
Rapids, Mich.; No. 520, Glenn Rickard, Jr., Ferris Institute, Big Rapids, Mich.; No. 521 Ruth 
bird D. Thatcher, Ferris Institute, Big Rapids, Mich.; No. 522, Hercules Rouman, Ferris Insti 
tute, Big Rapids, Mich No. 523, Leslie Kieft, Ferris Institute, Big Rapids, Mich.; No. 524, 
Howard B. Nelson, Fitzsimon’s General Hosp., Denver, Colo.; No. 525, Samuel M. Gordon, 395 
Fourth Ave., New York, N. Y.; No. 526, Orpheus W. Barlow, 201 Lenox Ave., Albany, N. Y 

527, Eugene M. Sinner, 512 Avenue A, Bismarck, No. Dak.; No. 528, Guy C. Taylor, c/o Flint, 
Eaton & Co., Decatur, Ill.; No. 529, Lester L. Nisonger, 4226 Appleton Ave., Cincinnati, Ohio 
No. 530, Carl J. Flom, 1828 E. Baltimore St., Baltimore, Md.; No. 531, Llywellan E. F. Minnich, 
119 S. Queen, York, Pa 

(Motion No. 29) Vote on applications for membership in the ASSOCIATION 


68. Estate of Franklin M. Apple, Deceased. The final account filed with the Orphans 
Court of Philadelphia County showed a balance for distribution of $3585.86 and in accordance 
with the terms of the will, the ASSocIATION was awarded one-half of this amount or $1792.93 
It will be recalled that the ASSOCIATION received $1607.05 from this estate on July 1932, and that 
this amount was expended in furnishing the Reading Room in the AMERICAN INSTITUTE 01 
PHARMACY as a memorial to Mr. Apple. The disposal of the amount just awarded will be a subject 
for consideration at the meeting of the Council on August 21st 

69. Appropriation for Committee to Collect Historical Material. At the New York meeting, 
the Section on Historical Pharmacy appointed a Committee, under the above title, and the 
Committee is engaged in soliciting material for the historical collection of the ASSOCIATION rhe 
chairman, Mr. Samuel Dworkin, has requested an appropriation of $25.00 to cover the cost of 
postage, etc., for the year and the appropriation has the approval of the Committee on Finance 

(Motion No. 30) It is moved by Swain that an appropriation of $25.00 for the expenses of 
the Committee to Collect Historical Material be added to the budget for 1938 

70. Meeting Committee on Nattonal Formulary. Chairman Gathercoal has requested that 
a meeting of the Committee be authorized to be held on Friday and Saturday, August 19 and 20, 
1938, at the Hotel Nicollet, Minneapolis, Minn. The meeting is necessary in order to consider 
and deal with an accumulation of problems now before the Committee and which cannot be dealt 
with effectively by correspondence. The conclusions of the Committee can then be placed before 
the Council at its meeting on August 2Ist, for action 

It is proposed to pay one-half the transportation expenses of the members of the Committe 
attending and their hotel expenses for the two days the Committee is in session. It is estimated 
that the total expenses will amount to approximately $500.00. The proposed expenditure has 
the approval of the chairman of the Committee on Finance and the chairman of the Council as 
an addition to the Budget of the National Formulary for 1938 

(Motion No. 31) It is moved by Kelly that the meeting of the Committee on National 
Formulary on August 19th and 20ih be approved and that one-half the traveling expenses, and 
the hotel expenses for the two days, of the members of the Committee attending, be paid 

E. F. Kevry, Secretary 
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OBITUARY. 


DR. CARL AUGUST ROJAHN 


We report the loss by death of our honorary 
Rojahn. A sketch 
may be found in the October JoURNAL 1935, 


member in Germany, D1 


page 831 

“Prof. Dr. C. A. 
the Pharmaceutisch 
i. <. A 
March 
his training in Pharmacy and Chemistry at 


Rojahn. The Director of 
Institute at Breslau. 
Halle the 17th of 


Duisburg he began 


Rojahn died at 


Born in 1889 at 


the University of Marburg and Brunswick 

















DR. CARL AUGUST ROJAHN 

and was promoted to the doctorate at Rostock 
in 1916. As 
named as extraordinary professor 
Dr. Rojahn 


torious work in the analysis of drugs 


successor to Autenreith he was 
at Freiburg 
contributed exceptionally meri 
As co 
worker and member of the commission for the 
investigation of specialties of the International 
knowl dge 


Pharmaceutical Federation his 


was highly valued. He was also well known 
as a student of the History of Pharmacy.”’ 


Weekblad 
We are indebted to Dr 


Pharmaceutisch 


Elmer H. Wirth for 


the information 
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PERSONAL AND NEWS ITEMS. 


A member has written, “I want to congratu- 
late you and the organization upon the opening 
of the research laboratory. You can at least 
count on my annual membership, and I wish 
you success in your new undertaking.” 

Dr. A. R. Bliss, Jr., will address the Six- 
teenth Physiological Congress 
in Zurich, August 16th. His subject will be, 
“The Influence of Vehicles on the Absorption 
of Certain Drugs from the Skin.’ 

On June 30, 1938, Dr. Charles J. Fuhrmann, 
Howard College of 


1937, and acting dean, 1937 


International 


vice-dean of University 
Pharmacy, 1926 
1938, was retired by the Board of Trustees 
Dr Fuhrmann Kalamazoo, 


was born in 


Michigan, October 17, 1871, obtained his early 
education in the public schools of that city, and 
Washington in 1891 While em 
ployed in the Printing Office he studied Phar 
National College of Pharmacy 


came to 


macy at the 
(now George Washington University, College 
received the degree of Doctor 
1901 


of Pharmacy) 
of Pharmacy in and conducted a drug 
1922, when he came to Howard 
Pharmacy. In 


Brewer of Washing 


store until 
University as Professor of 
1894 he married Mary C 
ton, D..< 
daughter, 


and they have four sons, one 


seven grandsons and one grand 
daughter 

Dr. Fuhrmann has served as treasurer of the 
Board of Pharmacy; 


secretary of the District of Columbia Pharma 


District of Columbia 


ceutical Association; president of the Dis 
trict of Columbia Veteran Druggists’ Associa- 
tion, and member of the Board of Directors of 
Casualty Hospital. He is an honorary mem- 
ber of the National Association of Boards of 


Pharmacy and a member of the A. Pu. A 

Chauncey I. Cooper, Phar.C., 1927, B.S., 
1934, and M.S., 1935, University of Minnesota, 
was appointed acting dean of the College of 
Fuhrmann. Mr 


Pharmacy to succeed Dr 


Cooper served as instructor in Pharmacy at 
Medical 1927-1932. He 


came to Howard University in 1935 as instruc 


Meharry College, 


tor in Pharmacy and Pharmaceutical Chem 
istry 

Phe Cole Chemical Co., Inc., St. Louis, Mo., 
plans to erect a new building, with modern 
pharmaceutical research laboratories, the cost 
of which will be $100,000. Plans for the new 
structure are virtually completed. The build- 
ing will be of glass brick to provide plenty of 
light and will be air-conditioned. 
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BOOK NOTICES. 


The Vitamins and Their Clinical Applica 
tions, a brief Manual by Pror. Dr. W. STEppP, 
KUHNAU, 
Director of the Municipal Institute for Baln« 


University of Munich, and Dr 


ology and Metabolism, Wiebaden; and Dr 
Medical 
Clinic, University of Munich. Published by 
Milwaukee, Wis 
Translated by Herman A. H. Bouman, 
M.D., Minneapolis, Minnesota 


H. ScHROEDER, Associate at the 1, 


the Vitamin Products Co., 
consin 


Formulaire des Médicaments Nouveaux, for 
1938, by Dr. R. Wertz, Assistant a’ la Faculté 
Preface by Dr. Paul 
Carnot, 38th Edition, 1 volume, 640 pages, 
70 frances. Published by J. B. Bailliere et Fils, 


19 Rue Hautefeuille, Paris VI 


de Pharmacie de Paris 


Theoretische und praktische Untersuchungen 
tiher das Perkolationsverfahren nebst einem 
Ueherblick tiber dessen Entwicklung, by Dr 
Kurt FeINnstein, Zurich 

Die Fermente und Ihre \Vi trkungen, by PRor 


CARL OPPENHEIMER, 1938 Supplement to 
Published by Dr. W. Junk, 
Verlag, Den Haag; sole agent for Japan, 


Maruzen Co., Ltd., Tokyo 


Lieferung 9 


Handbuch der Pharmackognosie, by Dr. A 
['SCHIRCH Published by Bernhard Tauch 
nitz, Leipzig; The Albatross Verlag G. m. b. H., 


Leipzig 


Die Tablettenfabrikation und thre maschinellen 
Hilfsmittel, by G. ARENDS and J 
Published by Julius Springer, Linkstrass« 
22-24, Berlin W 9, Germany. Price, R.M. 12 


ARENDS 


A Texthook of Biochemistry, by R. J. Wn 
LIAMS. Published by D. Van Nostrand Co., 
Inc., 250 Fourth Ave., New York City 
$6.00 


Price, 


Bettrdge zur Geschichte der officinellen Drogen, 
by Prerre Cuttat, Delemont. Published by 


Genossenschaftsdruckerie, Zurich 


Grado de pulverizacion de las drogas, by Dr 
FRANCISCO CIGNOLI, Buenos Aires 


Veues Manual fiir die praktische Pharmazie, 
by Dr. M.Srpo. Published by Julius Springer, 
Linkstrasse 22-24, Berlin W 9, 
Price, R.M. 15 


Germany 


Erkennung und Nachwets der het Erkran 


kungen der Atmungsorgane angewendeten Arznet 


stoffe, by Dr. Orro-ERICcCH SCHLEGEI Pub 
lished by Akademischer Verlag Halle, Lettiner 
strasse 16, Halle S. Price R.M. 5.60 
Erkennung und Nachwets der gegen Haut und 
verwendeten Arsneimitile, by 
Published by Akade 
mischer Verlag Halle, Lettinerstrasse 16, Halle 


S Price R.M. 4.60 


Haarkrankhetten 
Dr. GUNTER DRATH 


Lehrbuch der Pharmakologie, Toxtkologie and 
Arzneiverordnung, by Dr. MED. Emit STARKEN 
STEIN. Published by Verlag Franze Deuticke, 


Leipzig and Wien. Price, M. 20 


The Pharmaceutical Pocket Book, 13th Edi 
tion. Edited by C. E. Corfield. Published by 
the Pharmaceutical Press, 23 Bloomsbury Sq., 
London, W. C. I, England. Price 5 


Od. extra 


postage 


Roppis 
Eight illustrations Published by Paul B 
Hoeber, Inc., Medical Book Department of 
Harper & Bros., 49 E. 33rd St., New York City 


Welliam Withering, by Louis H 


Insulin, by DouGHLAS W. HILL and FREDER- 
ick O. Howitt Six photomicromicrographs 

Published by Chemical 
Publishing Co., 148 LaFayette St., New York 
City Price, $5.00 


and seven tables 


The American Illustrated Medical Dictionary, 
by W. A. NewMan DorRLAND, in collaboration 
with E. C. L. Miitver. 18th Edition. Pub 
lished by W. B. Saunders Co., Philadelphia and 
London 1607 pages with 942 illustrations, 
including 283 portraits, flexible and stiff bind 
ing; plain, $7.00; thumb indexed, $7.50 


Introduction to Human 
LATHAN A. CRANDALL, JR Second Edition, 
104 illustrations, cloth, $2.00 net Published 


by W. B. Saunders Co., Philadelphia, Pa 


Phystology, by 


Handbook of Microscopical Technique, edited 
by C. E. McC.unae, Philadelphia, Pa. Second 
Edition; 716 pages with 82 illustrations, water 
proof fabricoid binding Price, $8.00 net 
Published by Paul B. Hoeber, Inc., Medical 
Book Department of Harper & Brothers, 49 E 
33rd St., New York City 

Organic Chemistry Laboratory Guide, by 
E. WERTHEIM. 519 pages with 24 illustrations 
Published by P. Blakiston’s Son & Co., Inc., 
1012 Walnut St., Philadelphia, Pa 














